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PHILIPP. G. A.. 39 Hesperian Avenue. Citv Beach. 

PHILLIPS* B. 2o5 Walcott Street, Mt. Lawley (Mb.). 

PHILLIPS. Miss V., 2o5 Walcott Street. Mt. Lawley. 

PlTSCliEL. Mrs. B.. 14 Shann Street. Florcat Park. 

POOLE. W. E.. C.S.I.R.O., Wildlife Survey Section. Box 143. Albury, 
N.S.W. <G.). , „ 

PRATT. A.. 70 Matlock Street. Mt. Hawthorn (Bot.). 

PROCTER. Miss G. E.. C/- Road Board. Onslow (Bot.. B.). 

PROCTER. Miss D. H.. 5 Florence Street. North Cottesloe 
PRITCHARD. J.. 12 Braeslde Road. Mt. Lawley. 

PUSENJAK. Mrs. H., 30 Comer Street. Como (Bot.. I.. B.. Geol.). 
RAMNIEKS. J.. 52 Heytesbury Road. Sublaco (Bot.). 

READ, E. M.. “Tokynton.” Coorow. 


READ, miss E. M.. 'Tokynton.” Coorow. 

REID. D.. Great Western Consolidated N.L.. Southern Cross (Geol. 
REITZENSIE IN. L.. 13 Jamieson Street. Mosman Park. 

ROBERTS. N. L.. 39 Martin Place. Sydney. N.S.W. (A.. B.). 
ROBERTSON. Miss A.. 1 Jubilee Street. South Perth 


B.). 


ROBERTSON. Miss A.. 1 Jubilee Street. South Perth 
ROBINSON. A- h.. “Yan.lettee.” Coolup (B.). 
ROLLAND. Miss M. N. 53 Ord Street. West Perth. 
ROSS. Miss M.. 1 Mount Street. Perth (Trees). 

ROWE. E. W.. Kendenup (Bot.. I.. Geol.. G.). 

ROYCE. R. D - Department of Agriculture. Pe 
RUDDUCK. Miss A.. “Koobabble,” Coorow 
RUDDUCK. S. A. "Koobabble.” Coorow. 

RUSSELL. G. 52 State Street. Victoria Park. 

RUSSELL. MISS J.. 52 State Street. Victoria 


Perth 

(G.>. 


Park. 


(Bot.). 
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RUSSELL. Miss T.. 52 State Street. Victoria Park. 

RUSSELL. M. C.. 3 Eleanor Street. Como (Bot.. G.). 

RUSSELL. Mrs. V. A.. 36 Watkins Road. Claremont (Bot.. Mb.). 


SAP.GENT. P.. 139 Eighth Avenue. Maylands (G.). 

SAUNDERS. Miss L.. 27 Baldwin Avenue. Ml. Pleasant (I.. Mb Bot.). 
SAXTON. M. C.. 56 Lang Road. Paddington. N.S.W. 

SCHMIDT. E. G.. “Marbling.” Lower Chittering (B.). 

SEARCY. Miss J. M.. 19 Redfern Street. North Perth (Bot.. Qeoirr ) 
SEDGWICK. E. H.. 182 Fowden Place. Collie (B.. C.). 

SEDGWICK. L. E.. C/- Zoology Dept.. University, Nedlands. 

SEED. H. 13.. Orange Valley Road. Kalamunda. 

SEED. Mrs.. Orange Valley Road. Kalamunda. 

SKRVENTY. Mrs. C. M.. 1300 A Hay Street. West Perth (E.. G , 
SERVENTY. Mrs. G.. 27 Everett Street, Nedlands (Ml) ) 

SERVENTY. J. S.. 10 Cullen Street. Sublaco. 

SERVENTY. Mrs. L. 10 Cullen Street. Sublaco. 

SERVIER. A. R.. “Windyridge.” Muklnbudln (Bot.. Geol.. M ) 

SEYMOUR. Miss O.. Correspondence Classes, Royal Street Fast Perth 
SHAW. B. C.. 150 Penguin Road, Safety Bay (B.. G.). 

SHIELD. J. W.. C/- Zoology Department. Unfvcrsitv of W.A.. Nedlands (M ) 
SHIPLEY. Miss T.. Publications Branch. Education Department Perth 
tE.. B.L 

SHIPWAY. B.. 8 Elizabeth Street. South Perth (F.. G.). 

SHIPWAY. Mrs. I.. 8 Elizabeth Street. South Perth (F.. G.). 

SHUGG. II B.. C/- Fisheries Department. 108 Adelaide 'Perrace Perth (G) 
S1LBERT. L.. 13 Inverness Crescent. Mt. Lawlev. ' 

SLATER. P.. 327 Stirling Highway. Cottesloc (B.). 

SMITH. Miss D.. 26 MoMaster Street. Victoria Park. 

SMITH. Mrs. E.. 66 Bay View Terrace. Mosman Park (Geol., Mb ) 

SMITH. E. T.. 22 Talmage Street. Sunshine. Melbourne. Viet. 

SMIIH. G. G.. Botany Department, University of W.A. Nedlands. 

SMITH. T. G.. 36 The Esplanade Palm Beach. Rockingham. 

SNELL. A.. 15 Moore Street. Bunbury (I.. R.. Geol.). 

SONSEE. A. C.. Spring Mount, via Creswlck. Victoria 
SOTZIK. K. N., 15 Adamson Road. Brentwood. 

SOUTER. E. C.. 7 Houston Avenue. Strathmore W.6 Victoria 
SPORN, C.. M Peel Street. Mandurah (Bot.. J , B R ) 

SPORN. Mrs. G.. 14 Peel Street. Mandurah (Bot I B R ) 

STANLEY. F. R.. 254 Canning Highway. East Fremantle 
STANLEY. Mrs., 254 Canning Highway, East Fremantle 
STEAD. Mrs. T. Y.. 11 Pacific Street. Watson's Bav N.S.W 
STEPHENS. Miss P. B.. 5 Anznc Street. Bayswater 
STEWART Mrs. K.. 7 Stanley Street. Nedlands (Bot.). 

STONE, P. S.. Kellerberrin, 

STOUR. G. M . 11 Highbury Street. Floreat Park (B.. Bot., G ) 

STRAUSS. E.. C/- 38 Cleaver Street. West Perth (G.). 

SUMMERVTLLE. E.. Government School. Moora. 

SWEBY. Miss A.. 68 Salisbury Street. Subiaeo. 

SYME. Mrs. K.. 6 Haig Road. Dalkeith. 


TAYLOR-PUGH, A.. 19 Broome Street. Mosman Park. 

TEAGUE. B. V.. 15 Burt Street. Fremantle (B.). 

TEMPLE. Miss B.. 211 Heytesbury Road. Subiaeo (Bot.). 

TEMPLETON. Mrs. ,L. 91 Swan Street. Tuart Hill 

TH1EBERG. Mrs. M.. C/- Dr. Thieberg. Mental Hospital. Claremont (G ) 
THOMPSON. Miss C. II.. 11 Croydon Street. Shentor Park (Bot E Mb ) * 
THORN. T. T\. 408 Great Eastern Highway. West Midland (Bot.. Geol.).' 
THORNE, Miss M. F.. 6< Riley Road. Claremont (Bot B ~ 


** «j , iivai __ _ _ 

... w. Riley Road. Claremont (Bot B G ) 
17 Melville Street. Claremont. 

J.. Box 342. East Katanning. 

I,. Ravensthorpe. 

. 2 Parnell Parade. Bassendoan (F,\). 


TRAINE. F. T.. 

TUFFLEY. Mrs. 

TURLE. Mrs. E 
TURNER. J. H. 

UTHER-BAKER. Dr. F. H.. 205 Canning Road. East Fremantle (I.). 
VERMEY. K.. 5 Cohn Street. Carlisle (E.. M.. R.). 

VOLLPRECHT. Miss K.. 16 The Grove. Wembley (Bot.. Mb.. F.). 


WALKERDEN, W. J.. 101 Broadway. Bassendoan (G.). 

WALLACE. Mrs. L. E.. North Shore. Bunbury (Bot.. B.. G.. Local Historv) 
WARD. G. E.. Burt Street. Gosnells. 

VVARHAM. -T.. CV- A. and N.Z. Bank. Town Hall Branch. 608 Hay Street 
Perth (B.. M.. R.. i.). 

WATSON. J. A. L., 245 Broome Street. CctLesloe (I.. B.. Mb.. Bot.). 
WATTS. Miss P. E.. 9 Sixth Avenue. South Perth. 

WEBSTER. Dr. A. B.. 55 Egan Street. Kalgoorlie. 

WEDGE. C. J.. Gingin. 

WHITE. S. R.. C/- High School. Harvey. 

WHITLEY. G. P.. C/- Australian Museum. College Street. Sydney. N.S.W 
WHITWORTH. A. R.. Clerk of Courts. Broome (C.. G.). 

VVTOMER. .T.. 50 Monk Street South Perth. 

WIDMER. Mrs.. 50 Monk Street. South Perth. 

WILSON. B R.. C/- Mrs. Avery. 153 Edlnborough Street. Joondanna Heights. 
WILSON. Miss G.. Maddington Road. Orange Grove, via Maddington. 
WILSON. Miss J.. Maddington Road. Orange Grove, via Maddington. 
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THE BREEDING OF THE MOUNTAIN DEVIL IN 
CAPTIVITY 

By C. C. SPORN, Gosnells. 

For nearly six years we have been keeping the interesting 
lizards, Mountain Devils (Moloch horridns), as pets and making a 
close study of their habits. 

The first one we had, a smallish male, did well for a time but 
began to pine after a few months and finally died. Another, a 
female, which we obtained in October, 1949, fared much better. 
At the begining of November she produced five eggs. These were 
laid on the surface of the ground under a wire-covered frame where 
she was held captive at the time. They were collected and buried 
in sand, in the hope that they might hatch out, but later it was 
found that the eggs had collapsed and nothing came of the experi¬ 
ment. This lizard was probably an old one as, although she had 
an excellent appetite and fed heartily for the following three years 
or so, she did not increase in size, and finally died quite peacefully. 

On October 28, 1951, we were given another female in excellent 
condition and heavy with eggs. We named her “Florence.” The 
following day she laid seven eggs, also on the ground. Again we 
tried burying them in sand, also with no result. 

We persevered with our endeavours to breed the lizard in 
captivity and sought to add a male to our collection. A nephew 
then residing at Yellowdine was able to oblige, and from him we 
obtained a small but very lively male lizard which reached us on 
April 11, 1952. He was promptly named “Rufus” because of his 
reddish colouration, due no doubt to the type of country he had 
come from. We had in the meantime made a fairly large enclos¬ 
ure, completely covered over with small chicken netting, to accomo¬ 
date the lizards. A meaty bone or some sweet stuff placed inside 
it ensured a plentiful supply of little black ants. 

It was a warm day when Rufus was introduced to Florence 
and she greeted the newcomer quite eagerly. There was much 
rapid bobbing of heads and apparent excitement. That same after¬ 
noon the lizards mated. The complete act was unfortunately not 
fully observed, but only at the stage when the female was walking 
around with the male attached to her, clinging to her back or 
rather to her side with his tail curled under hers and helping him¬ 
self along with one hind-foot. I take it that this would he the 
actual act of copulation. 

When the cold weather arrived the lizards were removed from 
their enclosure and put in the shed on a bag with the wire-covered 
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frame over them, and there they remained for most of the winter. 
Occasionally on sunny days they were put out for a while to warm 
themselves and eat a few ants if there happened to he any about. 
As spring came on and ants became plentiful again Florence 
developed a tremendous appetite. 

In October the lizards were returned to their outside run, 
and we began keeping a regular watch on what was happening 
there. 

At last, on the morning of November 19 Florence began the 
excavation of her nesting burrow and worked all that day with 
short spells until about 4 p.m. when she gave up for the day, 
apparently exhausted by her arduous labour. The actual burrow¬ 
ing process was most interesting to watch. Florence would begin 
quite far back on the mound of excavated material which was 
pushed well back from the mouth of the tunnel. The digging was 
done by several scrapes being given with one foot, sometimes the 
hind-foot being used first. This was followed by more scrapes with 
the other foot on the .same Hide, the process being repeated on the 
opposite side, as in the figure. On reaching the bottom, which was 
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of course deepened a little each time she turned round in the 
burrow, she would come out slowly, head first, to the top end of 
the mound, and after a short rest begin all over again. At the 
end ol the second day's work she had dug herself out of sight 

On the third day, November 21, the digging was completed 
and that afternoon, instead of coming out as usual, she remained 
in the burrow and laid her eggs. 


The next morning Florence was hard at work filling in the 
tunnel. As we found out afterwards the eggs are not covered but 
lie loosely in a small cavity left in the very bottom of the burrow. 
I he same procedure, in reverse of course, was ctirried out for the 
filling in. After scraping in a certain amount Florence would turn 
round in the burrow and ram in the material with her head and 
lore-part of the body. By noon the work was roughly completed, 
but the lizard was not quite satisfied and she spent the rest of the 
day in finishing off the job properly, giving a scrape here and a 
scrape there until not a vestige of the mound was left and the whole 
surface was quite level. Those four days of toil must have tired 
her a good deal as she was very inactive for the next two or three 
days. 


We had been informed by Mr. L. Glauert (Curator of the W.A. 
Museum) that the incubation period might be between eight and 
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ten weeks; so before that time had elapsed we placed over the 
actual site of the burrow a box frame covered with wire gauze, 
to prevent the escape of any small lizards that might emerge. 

When the estimated time for hatching had been exceeded by 
several weeks, we began to wonder whether the eggs were, perhaps, 
infertile. On February 28, 1953, we carefully opened up the 
burrow to find out. The course of the tunnel was followed down, 
but in spite of all our care a probing fore-finger damaged one of 
the eggs, which contained a fully-formed embryo. Several more 
eggs, half buried in the sand, could be seen in the nesting chamber, 
and now we were faced with the problem of having to re-close 
the burrow without filling in the cavity where the eggs lay. This 
was difficult as the top soil was very loose and dry. We managed 
it by placing a wad of paper over the egg chamber, and by dampen¬ 
ing the soil slightly we were able to restore everything to some¬ 
thing like the original condition. 

One day, a couple of weeks later, as we wanted to sieve some 
sand for a fish pond, we took the gauze wire frame away and 
replaced it with another, covered with half-inch chicken netting, 
and this is where we made a mistake. 

Two more weeks went by and, as still nothing had eventuated, 
we came to the conclusion that in opening up the burrow we had 
probably upset the course of nature and that the rest of the eggs were 
spoilt. On the afternoon of March 28 we went out, and for once 
failed to have a look at the burrow site. On the following morn¬ 
ing, however, on inspection we discovered a neat little hole about 
three-quarters of an inch across under the box frame, but no lizards! 
They had made their exit on the very day we had been out and 
had crawled through the half-inch mesh. After having waited 18 
weeks for this interesting event we were, naturally, very 
disappointed. 

A more or less hopeless search was made, but with so much 
cover about, dense scrub on one side and thick tea-tree hedges on 
the other, needless to say we found nothing. Two days later as my 
wife was returning from the woodshed to the house she happened 
to glance down at the path and something caught her eye. There, 
curled up in a little hollow on the path was Agatha, the baby 
Mountain Devil! She measured 6 cm. in length, was perfectly 
proportioned, and the very next day had her first feed of ants on the 
front path, deftly flicking them up with her tongue just as the 
adult lizards do. 

Apparently two lizards had emerged, as on opening up the 
burrow afterwards we found two empty egg cases. The remaining 
eggs, three in number, had probably been infertile and had almost 
completely disintegrated. 

Agatha thrived exceedingly and grew apace for over twelve 
months, but after casting her second skin she began to sicken and 
eventually died when about fifteen months old. She was given to 
the W.A. Museum as a specimen. 

In each of the two succeeding seasons Florence produced 
batches of eggs. 
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On November 27, 1953, she was seen to make a slight cavity 
on the surface. By the following day she had burrowed to a depth 
of a foot or so. She was still burrowing on the morning of Novem¬ 
ber 29, and was filmed by Mr. N. A. Uren of the Visual Education 
Branch. That afternoon the burrow was half-filled in by 5 p.m. 
and roughly finished by evening. Levelling off was completed next 
morning. It will be noted that Florence excavated her second 
burrow much more expeditiously than the first one. On February 
27, 1954, a baby Moloch was found near the burrow, having prob¬ 
ably emerged within the previous 24 hours. Next day three more 
were found. We excavated the burrow and found that five eggs 
had hatched, two being addled, making a total batch of seven eggs. 
The length of the tunnel was approximately 22 inches, and the depth 
of the egg chamber was 10A inches from the surface. 

The shorter incubation period, 90 days as compared with 128 
days the previous season, was probably due to the fact that the 
summer of 1953-54 was much warmer and drier. 

One of the young lizards escaped after a few months, and 
another died when about six months old. There are still two left. 

On November 9, 1954, Florence commenced burrowing again 
but her operations were held up for three days because of wet, cold 
weather. She commenced work again on November 13, rather late 
in the morning, and finished levelling-off operations on November 
15 at noon. However, nothing came of this lot. The heavy rains 
of February, 1955, made the soil cold and soggy for some time, and 
the eggs were probably destroyed. We could find no traces of them 
whatsoever, and do not know how many comprised the batch. 

GENERAL NOTES ON Moloch horridus. 

Night resting position. A healthy Mountain Devil never sleeps 
with its head raised. When it does that it is sick and will probably 
die within a month or so. The normal resting position is well 
snuggled down with the snout resting on the ground. 

Feeding. -I have noted six different species of ants that are 
taken as food, the favourite being the common small, black, smelly 
ant. No stinging ants are touched. The feeding rate varies accord¬ 
ing to number and size of ants. Moloch likes a single trail best. 
Too many ants confuse him and the feeding rate drops. The average 
is about 20 to 30 ants a minute. A very approximate estimate 
from more or less casual observations of the duration of a “meal” 
at a trail would be 1 to li hours for an adult lizard. The smaller 
ones are, of course, more quickly filled up. 

Eye-sight. This is extraordinarily keen at any distance and 
ranges from a fraction of an inch to hundreds of yards. A bird 
flying high almost out of sight is spotted immediately. 

Mating Behaviour. I have noted that the female lizard will 
make advances by running around animatedly and mounting the 
male. In this particular case the male in question was sick and, of 
course, made no response. When the male’s attentions are unwel¬ 
come the female gives a rapid squirm and a sudden lift of her feet 
on one side, bucking him off sideways so to speak. 
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Burrow.—Length, 18-20 inches; slope, about 1:2; depth of egg 
chamber, 10-11 inches from the surface. The soil in this area is dry 
just on the surface, but moist below. By the time the eggs hatch 
the soil would only be very slightly moist at the depth of the 
nesting chamber. 

Eggs.- In our experience the clutch is 6 or 7; laid in November. 

Incubation period.—Apparently varies according to weather con¬ 
ditions; in our experience varied from just under 13 weeks to slightly 
more than 18 weeks. 

Casting of skin.—Young ones shed their skin twice in the first 
year; the first time in December when about nine months old and 
again the following February or March. The adult lizards shed the 
skin once a year, in February or March. The new skin is not 
absorbent for some time. 

Rate of growth.—Newly hatched lizards are approximately 6 cm. 
in length; at 9 months, 9.6 cm.; and at 12 months, 11.5 cm. This 
seems reasonably fast as most adult lizards are not much over 15 
cm. or so. 

Drinking.—The statement that Mountain Devils never drink is 
erroneous. Certainly they do absorb most of the moisture they 
need through their skins, but when light rain falls in the summer 
time they will eagerly lick the wet sand or lap up drops of water 
which collect on fallen leaves on the ground. I have had one which 
drank more than half a teaspoonful of water held out to it. 

NOTES ON THE SPOTTED BOWER-BIRD 

(Chlamydera maculata) 

By VINCENT SERVENTY, Subiaco. 

During a trip to Exmouth Gulf I had the opportunity of seeing 
the Spotted Bower-bird for the first time and also examining one 
bower in the Gulf area. All observations were carried out between 
July 21 and August 5, 1952. 

For a general account of these birds there is a popular summary 
by Chisholm (Bird Wonders of Australia, 1948). Much additional 
information is given by Iredale ( Birds of Paradise and Bower Birds, 
1950). However, for a modern treatment of the problems of bower 
building and its purpose Marshall ( Bower-Birds, Their Displays and 
Breeding Cycles, 1954) has given an excellent survey of the position 
with a list of references dealing with the species. 

In the present paper it is only intended to put on record the 
facts obtained on this trip. Serventy and Whittell ( Birds of West¬ 
ern Australia, 1951, p. 356) have the following comment to make on 
the distribution of the species in Western Australia: “The distribu¬ 
tion of the species in Western Australia appears to be largely deter¬ 
mined by that of the wild fig ( Ficus platypoda) on the fruits of 
which it feeds, and the southern ‘fig line’ is also the southern limit 
of occurrence of the Spotted Bower-bird. The wild fig grows in 
rough country, among rocks and cliffs, but is not uniformly distri¬ 
buted, and the bower-bird likewise has a patchy distribution. When 
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writing of his observations in the North-west Cape Range, the late 
T. Carter considered the birds very rare, but the troops stationed 
at Exmouth Gulf during World War II found it very abundant in 
the rugged ridges of the range." 

My experience confirmed this comment. It was in the same 
range I met the bird and examined the bower. As with other 
observers it was found that by sitting quietly in the one spot birds 
would approach to within three feet. Only four birds were seen 
during the whole time spent in the area. Two were met on the 
flat tops of the range country, one on the alluvial plain to the 
cast of the range, and the fourth at the bower found in one of the 
canyons of the range. As this was my first field experience with 
the bird, only one call was heard that could definitely be attributed 
to the species. This was a cat-like call made by the bird when 
approaching the bower. It would seem the inquisitive habits of the 
bird would lead to its easy discovery in the open type of country 
found in this area, but in the thicker scrub of the canyons the 
birds could be overlooked. Three visits were made to the valleys 
and no birds were seen until the discovery of the bower led to the 
first view of a bird. 

All the valleys had a certain number of wild figs growing, and 
I made it a practice to search under all spreading bushes of this 
type. On August 2 a bower was discovered in such a situation. 
The structure was well hidden by low branches. The direction 
of the tunnel was roughly north and south, though it was not 
perfectly straight, bending slightly to the north-east, south-west 
line. The position was just above the creek bed and the ground 


Fig. 1. Canyon in Cape Range where the bower was found. 
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Fig. 2. View of the bower from the north. Fig. 3. View of the bower from the south. 


sloped steeply as shown in the illustration. The tree cover was 
removed for the purpose of the photograph. 

Two old playgrounds with the tunnel walls destroyed but the 
base still recognisable were under the same tree. These were both 
oriented east and west and were on horizontal ground. Both these 
bowers were well towards the centre of the tree, and it might be 
that in the diffused light there, there was no need for orientation. 
The most recent bower was on the edge of the tree and in a well- 
lit position. Marshall cites evidence from Queensland for sun 
orientation but other workers have found no particular direction 
favoured. 

Across the southern entrance of the recent bower a tough stem 
of a climbing plant interfered with a free entrance by the bird. 
This can be seen in the illustration. At the north end the branches 
reaching to the ground must also have caused inconvenience. At 
this end there was no collection of ‘display’ objects. The following 
is a list of the objects collected in the bower area. 

Tunnel section: This was composed of fine twigs worked into 
a platform of other twigs and lined on the inside with long grass. 
The structure was 22 inches long, 19 inches high, and each wall 
was seven inches thick. As mentioned before there was a slight 
curve in the tunnel. The grasses tended to arch towards ths 
centre, almost completing a roof for the tunnel. About one third 
of the way from the south end and in the tunnel was a heap of 
mulga pods; 136 were counted in the heap and, though most wero 
fresh, a number of dried ones were found underneath. 

Platform section: Nearest the tunnel were a number of fruits : 
18 green berries of Datura Leickhardtii, 11 clusters of Jasminuin sp., 
1 long pod unidentified, 4 mulga pods of Acacia sp. Further away 
were the following, all somewhat mixed: ninety .303 brass cartridge 
cases, 2 shotgun cartridge cases (brass parts only), 1 pistol cart-, 
ridge case, 20 calcite crystals, a number of white bones and a very 
large number of white, water-worn limestone pebbles. On further 
examination it was found the bones and the shells extended to the 
foot of the tunnel but underneath the stick platform. It would 
appear there was a definite sorting of material. The objects 
mentioned were left in heaps after counting, and when I returned 
next day the bird had begun to shift the .303 shells back to their old 
position, eight having been returned. In one of the old platforms 
three .303 shells were discovered buried under the sticks of the 
platform. There were also a number of pebbles in the same place. 

On the second visit the adult bird arrived within two or three 
minutes of our settling ourselves under the tree. No attempt at 
concealment was made and the bird after inspecting us, went to the 
bower and began ‘tidying’ up the tunnel. This consisted of pushing 
bent grass stems more firmly into position. 

The next day I removed the whole of the playground for 
exhibition at the Wild Life Show. It was found the entire platform 
could be lifted in one piece with the tunnel firmly adhering. How¬ 
ever, the twigs of the outer platforms, on which the stones, bones, 
and shells had been placed, remained on the ground and had to 
be gathered separately. 
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OBSERVATIONS ON THE BIRTH OF THE GREY 
KANGAROO (M aero pus ocydromus) 

By DOROTHY M. BEECK, Katanning. 

On January 20, 1955, I saw one of our tame Grey Kangaroos 
give birth to a “joey”. It was about 11 a.m. as I went out to the 
clothes-line and noticed the peculiar attitude of the old doe. She 
was sitting far back on her tail and haunches, and I thought she was 
paralysed or sick. As she was very close to the fence, I was able to 
observe her from the distance of about one yard. She did not 
attempt to move as I went near. 

Her arms were rigid with hands hanging, and her tongue was 
going in and out rapidly. The abdomen twinged frequently (appar¬ 
ently labour), and very soon a small sac appeared at the vent and 
dropped to the ground. This sac was about three-quarters of an 
inch in diameter, and seemed to consist of a very thin transparent 
skin containing a small amount of yellowish fluid. It was preceded 
by drops of blood. 

As soon as the sac had fallen, the joey, a small, pink, hairless, 
worm-like creature about V inches long, emerged from the vent 
head-first and held on. It quickly turned upwards and began to 
climb into the fur, pulling upwards from side to side, using its 
arms only, straight towards the opening of the pouch. The doe 
stayed motionless and did not look at the joey or her pouch. 

The joey climbed quickly and unaided up to the mouth of the 
pouch, reaching it in about two minutes. The fur between the 
pouch and the vent was quite dry before the ascent of the joey, but 
as it climbed it left a wet trail. At the mouth of the pouch the 
joey rested a few moments and then went slowly over the top and 
down into the pouch cavity. As it went into the pouch (where the 
skin lining must be very sensitive) it probably aroused some feeling 
in the doe, for she now began to take interest for the first time. 
She seemed excited, looked down at the pouch opening, then up, 
then down again, and began to lick the entrance. The doe then held 
it open with her hands and looked in, then she licked and looked in 
from time to time for about 20 minutes. During this time I presume 
the joey was endeavouring to affix itself to a teat. The doe did not 
appear to put her hand (or hands) right into the pouch to help the 
joey. 

After all this the doe very shakily moved a little farther away 
and laid down. After that she was often observed licking around 
the pouch area. (With other does having pouch young we have often 
noticed that they often hold the pouch open with their hands while 
they lick the inside of the pouch clean.) 

For some years now we have had kangaroos in captivity, but 
this is the first time that this old doe has bred, though we have had 
her for 8 years. We do not know the gestation period exactly, but 
about 7 weeks before the birth of the joey, we saw her mating with 
the tamest buck. Normally she did not mix with our other seven 
kangaroos, but there were signs of a friendship with this buck before 
the mating was seen. Although mating was seen once, we don’t 
know how often it occurred. 
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A VISITTO QUEEN VICTORIA SPRING, JANUARY, 1955 

By P. SLATER and E. LINDGREN. 

INTRODUCTION. 

On September 26, 1875, the explorer Ernest Giles, after a 
distressing waterless march from the east, discovered Queen 
Victoria Spring, 43 miles north of what is now Zanthus on the 
Trans-continental railway. In the eyes of the parched members of 
the expedition this “miniature lake lying in the sand” appeared as 
“a liQuid gem”, and as the leader described it, “the most singularly- 
placed water I have ever seen, lying in a small hollow in the centre 
of a little grassy flat, and surrounded by clumps of the funereal 
pines” (Australia Twice Traversed, vol. 2, p. 200). 

After Giles’ visit the locality attracted many explorers, includ¬ 
ing E. Goddard (1890), D. Lindsay (1891-92), D. W. Carnegie (1894), 
A. Mason (1896), C. G. Gibson (1908), and H. W. Talbot (1919). 
After World War II a track was cut through the area from 
Zanthus, the primary object being to distribute food to the Wongai 
living there, and to gather sandalwood. The Australian Aborigines 
Evangelical Mission then selected a hill 23 miles north of Zanthus 
as the site of what is now Cundeelee Mission. 

We visited the Spring between January 18 and 26, 1955, using a 
sedan. The track is good between Zanthus and Cundeelee; between 
Cundeelee and the Spring the bush track, though there were 
occasional bad patches, was easily negotiable by car. 

DESCRIPTION OF THE ENVIRONMENT. 

Queen Victoria Spring lies in the Pre-Cambrian area which 
borders the Nullarbor Plain. Around the Spring itself the country 
is very sandy, the particles being coarse, and extending to quite a 
depth. The mission area, on the top of a hill, is covered by about 
6 in. of red sand overlying a stiff white clay. Between the Mission 
and the Spring there are a number of quartz outcrops, and it is 
probable that the depth of sand increases towards the Spring. A 
large sandhill, named Streich Mound, can be seen 6 miles east of 
the Spring, and the missionaries state that the country becomes 
very sandy in that direction, the sandhills mostly lying parallel to 
each other. 

The Spring itself is set in the side of a sandhill about 15 acres 
in area. As pointed out by Gibson in his description of the country 
( Geol. Surv. W.A. Bull. no. 37, 1909, p. 16) the term “spring” 
appears to be a misnomer; “soak” would be more correct. The 
floor of the sandhill is clay, and it is probable that the “spring” 
is a pocket of clay holding run-off from the sandhill indefinitely. 
The only surface water in the soak was in a small hole, 18 in. deep, 
dug by animals. The water was quite sweet. Twenty feet below 
the soak is a claypan, which held several inches of water at the 
time of our visit and covered over a quarter of an acre. A recent 
thunderstorm yielding two inches of rain was probably responsible 
for the presence of this water, and it would appear that Giles’ 
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Fig. 1.—Road leading to the Queen Victoria Spring. 



Fig. 2- The claypan at Queen Victoria Spring. 
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“miniature lake” was a similar thunderstorm remnant in the 
claypan. On his visit it was two or three feet deep and about 150 
yards in circumference. However, it was a dry claypan when 
Carnegie saw it on April 18, 1894, and he had to dig out the soak 
to obtain water (Spinifex and Sand , p. 38). 

VEGETATION 

Binding the sandhill are numerous Acacia, Santalum and Call-i- 
tris trees, composites, coarse grasses, and many bushes of Solatium. 
For about a mile surrounding the sandhill is a thick Acacia-Eremo - 
phila formation, which supports a large population of honeyeaters, 
thornbills, bell-birds, and quail-thrushes. Numerous nests of the 
White-browed Babbler occur in the Acacia trees. Outside the Acacia 
thickets the country clears into a Xanthorrhoea-Eucalyptus associ¬ 
ation, which in turn quickly gives way to a dense malice growth of 
Eucalyptus uncinata, growing to 15 feet, with Triodia. This euca- 
lypt was in flower and numerous honeyeaters were attracted to the 
blossoms. Proteaceous thickets supported thornbills and ground- 
irequenting birds. Buprestid beetles abounded and provided food 
for Butcher-birds. Amongst the Triodia lizards (dragons, geckoes 
and skinks) were numerous, and scorpion burrows were frequent. 

The trees increased in height southwards to the Mission where 
Eucalyptus salmonophloia , growing to 50 feet, was dominant. 

Specimens of the following plants were indentified by Mr. R. 
D. Royce: 

Coniferales. 

Callitris verrucosa. Well-developed trees were growing in the 
vicinity of the claypan, the thicket gradually thinning out further 
from the water. These are the “funereal pines” of Giles’ account. 

Gramineae. 

Amphipogon strictus. 

Triodia irritans (Porcupine Grass; “Spinifex”). The common¬ 
est plant in the whole area. 

Xanthorrhoeaceae. 

Xanthorrhoea sp. (not collected but probably X. Tliorntoni). 
Encountered only within half a mile of the claypan, growing to a 
height of 9 ft. 

Lomandra leucocephala. Found only on the slopes of the clay¬ 
pan, binding the sand. 

Casuarinaceae. 

Casuarina Helmsii. Growing along the track between the 
Mission and the Spring. 

Casuarina acutivalvis. Found on the crest of sandhills around 
the claypan, and also along the track. 

Proteaceae. 

Hakea multilineata and Banksia Elderiana. Both growing 
sparsely along the track. 
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Santalaceae. 

Santalum acuminatum (Quandong). Well represented in the 
whole area, but more frequent near the Spring. 

Amarantaceae. 

Tricliinium obovatum. 

Pittosporaceae. 

Pittosporum phillyraeoides. Mostly found in the Mission area in 
association with Eucalyptus salmonophloia. 

Leguminosae. 

Acacia brachystachya. Found only in the vicinity of the Spring. 
Acacia subglauca . A dense cluster on the slopes leading to the 
claypan; growing about 30 ft. from the water. 

Myrtaceae. 

Thryptomene sp. Associated in very dense thickets about 4 ft. 
high, with Eucalyptus uncinata. 

Baeckea tetragonia. 

Eucalyptus pyriformis. Quite common along the track in the 
mallee area. 

Eucalyptus uncinata. The commonest mallee of the area; it was 
the only eucalypt seen in blossom. 

Eucalyptus salmonophloia. The main tree between Cundeelee 
and Zanthus. 

Eucalyptus gongylodes. This tree was sparsely distributed 
throughout the mallee area; first met with about half way between 
the Mission and the Spring. Specimens were not collected but the 
species was identified from Kodachrome photographs. 

Asclepiadaceae. 

A creeper of this family, with green fruit about the size of a 
grape, is eaten by the Wongai, who call it “Kalgoola”. 

Boraginaceae. 

Halgania strigosa. Found with both blue and white flowers 
mainly along the track nearer the Mission. 


EuucaLypts 
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Solanaceae. 

Anthotroche Blackii. Found all along the track but nowhere 
common. We named it “Blue Velvet” because of the velvet-like 
petals. 

Duboisia Hopwoodii (Pituri). Quite common around the Spring. 
The native children regard it as poisonous, but the older people 
chew it. 

Solatium orbiculatum. Quite common along the track. 

Myoporaceae. 

Eremophila Duttoni. Growing close to the Mission. 

Compositae. 

Helichrysum apxculatum. A yellow flower very common on the 
slopes around the claypan, but not seen elsewhere. 

Olearia exiguifolia. 


MAMMALS. 

A Dunnart was brought in alive by the cat at the Cundeelee 
Mission. It was identified as an immature female of Sminthopsis 
murina by Mr. J. H. Calaby. 

No kangaroos were seen, but the natives frequently supplement 
their rations with kangaroo meat. This would be the Red Kangaroo 
(Macropus vufa). 


BIRDS. 

Dromaius novae-liollandiae (Emu). Two birds were observed 30 
miles south of the Spring. 

Geopelia cuneata (Diamond Dove). One bird was noted in the 
mallee several miles south of the Spring. 

Phaps chalcoptera (Common Bronzewing). One bird flushed 
from the Acacia about the Spring. Also observed 10 miles south. 

Zonifer tricolor (Banded Plover). Four birds flew ove~ 
Cundeelee. 

Anas 9ibberifrons (Grey Teal). Four birds flew from the clay- 
pan at Queen Victoria Spring on our approach. 

Chenonetta jubata (Maned Goose). Three birds landed at 
Cundeelee and then flew towards the Spring. The aborigines had 
never seen this species before. 

Hieraaetus niorphnoides (Little Eagle). One observed at 
Cundeelee. 

Haliastur sphenurus (Whistling Eagle). One bird frequented 
cundeelee, evidently scavenging. 

Fulco peregrinus (Peregrine Falcon). One flew over Cundeelee 
and treated us to a breathtaking display of aerobatics 

Fulco bengora (Brown Hawk). Frequently observed. One was 

inHivmI T 0 y A PaIC , Vaiiant ’ bUt the remai nder were dark-breasted 
together ‘ ^ femalc were observed circling and calling 

Fulco cenchroides (Kestrel). Observed only south of Cundeelee. 

nhnruZT n ° vae - seelandiae (Boobook Owl). Well-known to the 
c origmes, who call it “Goorr-goorr”. 
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Glossopsitta porphyrocephala (Purple-crowned Lorikeet). Very 
common in the flowering mallee. 

Kakatoe roseicapilla (Galah). Three birds recorded three miles 
south of the Spring. 

Barnardius zonarius (Twenty-eight). A number observed three 
miles south of the Spring. 

Podargus strigoides (Tawny Frogmouth). Four individuals 
flushed from the roadside at night several miles south. 

Eurostopodus guttatus (Spotted Nightjar). One bird observed 
at dusk five miles south. 

Halcyon pyrrhopygia (Red-backed Kingfisher). A nest of this 
species was found near the Spring in a termite mound. The hole 
was about three inches in diameter, four feet above the ground. 
Each parent visited the nest about once an hour, bringing mainly 
grasshoppers, leaf insects and skinks, as well as two dragons and 
a gecko. Several of the skinks were longer than the bird itself. 
The feeding reaction of the young, on our first two days at the 
nest, was released by a call, a low “churr”, from the parents, but 
later by the sound of the parent’s wings. We could induce the 
reaction by blowing on our hands. Many ants, blowflies and beetles 
frequented the nest. 

Merops omatus (Rainbow-bird). One of the commonest birds 
of the flowering malice. Large flocks were observed wheeling about 
at great heights. 

Misocalius osculans (Black-eared Cuckoo). Rather common in 
the country surrounding the Spring, but more often heard than 
seen. 

Microeca leucophaea (Brown Flycatcher). Frequently met with 
in the mallee, numerous young birds with streaked heads and wing 
coverts being seen. Quite often the parents gave a distraction 
display. 

Petroica goodenovii (Red-capped Robin). Observed throughout 
the whole area. 

Pachycephala rufiventris (Rufous Whistler). A male at the 
Spring was observed to give a bowing display. 

Colluricincla rufiventris (Western Shrike-Thrush). Common 
throughout, the beautiful song being heard wherever we went. 

Oreoica gutturalis (Crested Bell-bird). Very common, the “ban- 
ban-ballela” call heard everywhere. 

Coracina novae-hollandiae (Black-faced Cuckoo-Shrike). Com¬ 
mon about the Spring, with numerous young in the “Gascoyne” 
plumage. 

Pteropodocys maxima (Ground Cuckoo-Shrike). A party of ten 
noted 10 miles south of the Spring; also observed at Cundeelee. 

Lalage sueurii (White-winged Triller). A bird in male plumage 
noted at the Spring, and a number about 12 miles south. 

Cinclosoma castanotum (Chestnut Quail-Thrush). Common in 
Proteaceous thickets and about the Spring. 

Pomatostomus superciliosus (White-browed Babbler). A party 
frequented the Spring area; their bulky nests were a feature of the 
Acacia thickets. 
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Ephthianura albifrons (White-fronted Chat). A male and 
female were flushed from the Spring on our arrival, and later a 
large party flew in to the claypan. 

S7nici oi nis brevirostris (Weebill). The commonest bird through¬ 
out the area. 

Aphelocephala leucopsis (Whiteface). Observed in the thickets 
in the vicinity of the Spring, usually those of Acacia brachystachya. 

Acanthiza pusilla (Brown Thornhill). In association with the 
Whiteface. 

Acanthiza uropygialis (Chestnut-tailed Thornhill). Common in 
the thickets about the Spring. 

Acanthiza chrysorrhoa (Yellow-tailed Thornhill). Seen in more 
open country to the north of the Spring. 

Py) rliolaemus brunneus (Redthroat). Common throughout, 
wherever there are dense thickets. 

Artamus cinereus (Black-faced Wood-Swallow). Very common 
wherever dead trees and large clearings occur together. 

Neosit ta pileata (Black-capped Sittella). Observed three miles 
south. 

Climacteris rufa (Rufous Tree-creeper). Common about 10 
miles south of the Spring among dead timber. 

Dicaeuvi hit undinaceum (Mistletoe-bird). Observed in very 
heavily parasitised Eucalyptus salnionophloia at the Mission. 

Paidalotus substriatus (Red-tipped Pardalote). Common at 
Cundeelee but not heard at the Spring. 

Cincloramphus mathewsi (Rufous Song-Lark). One bird noted 
at the Spring; when singing it showed a black gape. 

Gliciphila albifrons (White-fronted Honeyeater). Common 
throughout. 

Gliciphila indistincta (Brown Honeyeater). Observed at the 
Spring, 12 miles south, and at Cundeelee. 

Meliphaga virescens (Singing Honeyeater). Common through¬ 
out. 

Meliphaga ornata (Yellow-plumed Honeyeater). Common 
throughout the mallee. Very pugnacious and was noticed attacking 
the Spiny-cheeked Honeyeater. 

Meliphaga plumula (Yellow-fronted Honeyeater). Observed 16 
miles south of the Spring but the identification is not certain. 

Meliphaga leucotis (White-eared Honeyeater). Noted 20 miles 
south and at Cundeelee. 

Anthochaera carunculata (Red Wattle-bird). Several birds 
noted at the Spring. 

Myzantha flavigula (Yellow-throated Miner). Common through¬ 
out. 

Acanthagenys rufogularis (Spiny-cheeked Honeyeater). Common 
throughout. 

Corvus sp. In the absence of a specimen it is difficult to state 
what species of crow occurred. The birds were reasonably 
plentiful at the Mission. 
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Squeaker (Strepera versicolor), Grey Butcher-bird (Cracticus 
torquatus), Black-throated Butcher-bird (Cracticus nigrogularis), 
and Western Magpie (Gymnorhina dorsalis). Sparsely scattered 
throughout. 

REPTILES 

Most of the lizards had their burrows under the Triodia clumps 
and if cornered were easily caught. The following species came 
under notice. 

Egernia inornata Rosen. A plump reddish skink captured in 
the Triodia. 

Amphibolurus maculatus Gray (Military Dragon). Also found 
in the Triodia. This lizard runs very fast, and when at full speed 
folds its forelegs along the chest and runs on its hindlegs. A female 
was collected having male sex colours. 

Sphenomorphus sp. A small chocolate-brown skink with four 
longitudinal yellow lines on dorsum. Captured in the Triodia. 

Moloch horridus Gray (Mountain Devil). Two individuals were 
seen. The aborigines consider them reasonably common. 

Only two species of snakes were encountered. A Bandy-bandy 
(Rhynchoelaps bertholdi Jan.) was brought in by a native. Another 
larger snake was seen crossing the track but it disappeared quickly 
into dead wood nearby. 

AMPHIBIA. 

Helioporus centralis Parker. These frogs were found to be very 
common in a low drainage area, about 3 miles south of the Spring, 
following on the thunderstorm. Most were copulating, the male 
clinging to the female by his forelegs and propelling both with his 
hindlegs. The male had a black thumb and forefinger in the free 
state, but this colour disappeared within two days of collection. 
The mating urge must have been exceptionally strong, for about 40 
frogs were collected and placed in a four-gallon drum half full of 
water. Within ten minutes many became paired and eggs were 
laid in the container. 

Helioporus sp. This second species occurred with the preceding 
but in far fewer numbers, the ratio being roughly 1 to 10. The 
species is not yet described. “A yellowish frog with chocolate spots, 
not pictus or pelobatoides. This species has also been collected at 
Morawa, north of Morawa, and along the Murchison River (A. R. 
Main). 

No frogs were found in the claypan at Queen Victoria Spring, 
but numerous tadpoles were seen in it. None survived of the 
collection made, so their identity is unknown. 

INSECTS. 

The most conspicuous insect group that came under notice was 
that of the jewel beetles (Family Buprestidae). These were feeding 
on the flowering Eucalyptus uncinata. The whirr of the wings of 
some of the larger species was audible for 30 yards. Up to 30 
individual beetles (including some chafers) could be collected from 
one tree. The following determinations of the material collected 
were made by Mr. R. P. McMillan: 
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Buprestidae. 

Themytognatha bonvouloiri Saund. 

„ chevrolati Gehin. 

„ her os Gehin. 

mniszechi Saund. 

» yarrelli var. elegans Gehin. 

3> miranda Cart. 

„ clialcodera Thoms. 

„ gigas Cart. 

« parryi var. picea Kerr. 

9i brucki Thoms. 

,, oleata Blkb. 

>> tibialis Waterh. (many colour and pattern 

varieties. 

„ rectipennis Blkb. 

„ murrayi Gem. & Har. 

Scarabaeidae. 

Metallesthes Dietallesceus White (two varieties). 

Poecilocepliala succinea Hope. 

Trogidae. 

One large species. 

ARACHNIDS 

Centipedes were very prevalent and at the Mission often enter 
the houses. During our stay we found three in our house. 

Many scorpion burrows were spread throughout the sandier 
parts. One dug up from a spiral burrow about two feet below the 
surface was a species of Urodacus. 

THE BREEDING PERIODS OF THE BLACK CORMORANT 

By D. L. SERVENTY, Nedlands. 

When reviewing the nesting seasons of cormorants in South- 
Western Australia (1939, p. 368) I concluded, from the evidence 
then available, that all the species nesting in fresh-water localities 
bred in the spring months and that only the purely marine Pied 
Cormorant (Phalacrocorax varins) was an exception. This was 
shown to have a double nesting season, all of the colonies on the 
coastal islands breeding in the autumn and early winter while those 
on the isolated Abrolhos Islands bred in the late spring. Field and 
other evidence since then suggests that the Black Cormorant 
(P. carbo), nesting in fresh-water swamps, not only has a double 
nesting season in this State but the autumn nesting population is 
greater than that nesting in the spring. 

The Black Cormorant is not a very abundant species in Western 
Australia and hitherto practically nothing has been recorded about 
its nesting habits. The only reference I can trace is that of A. J. 
Campbell (1901, p. 972), who recorded that Miss A. M. Ellis had 
made observations for him of a rookery of these birds on the lower 


18 


Blackwood River. A set of the eggs collected by her is now in the 
National Museum, Melbourne; date, August 21, 1889. 

On June 12, 1951, Mr. C. F. H. Jenkins, Mr. T. Spence (then 
on a visit from England) and I discovered a nesting colony of 
Black Cormorants at Lake Coollelal, on the Wanneroo Road 10 
miles north of Perth. We were watching Blue-billed Ducks on the 
occasion and our attention was attracted to the cormorants by 
seeing several individuals with conspicuous white thigh patches and 
white face markings flying low over the water in a northerly direc¬ 
tion. When finally we saw some of them carrying long sticks and 
other nesting material we made as close an investigation as we 
could of the place where the birds were seen to land. This was 
the north end of the lake. It was not possible to wade thither but 
we made a careful examination with field glasses from vantage 
points on the bank. Altogether 13 nests were seen near the east 
shore of the lake, built in the forks of submerged dead tea-trees 
( Melaleuca ) surrounded by rushes. Most of the nests had old birds 
brooding over them and one contained a young bird. 

On June 16 Donald Calderwood and Eric McCrum, on request, 
made a personal inspection of the site, using a punt belonging to 
the owner of the property to obtain access to the nests. Altogether 
16 nests were found in a row of dead tea-trees in a clear patch of 
water surrounded by tall rushes. There was usually only one nest 
in eacli tree but two trees each had two nests. No other species 
of cormorants were nesting in the area. The nests were bulky 
structures made of sticks, some being as much as four feet thick. 
The egg cavity was a shallow bowl lined with paper bark from the 
tea-trees. The tops of the nests were from four to seven feet above 
the surface of the water, but in two instances the elevation was 
nearer nine feet. Six nests had three fully feathered young birds 
in each and the remaining ten had two young each. 

When the nests were approached the young birds disgorged food 
at the edges of the nests and then scrambled out giving frightened 
cries. They were able to swim fairly well. All the while the 
parents, which had fled at. the intrusion, circled overhead. Among 
the digested fish remains was recognised a parrot fish or “rock cod.” 

EVIDENCE FROM SPECIMENS 

During the past several years, in connection with my investiga¬ 
tions on the feeding habits of cormorants, 14 specimens of the 
Black Cormorant, from various parts of the South-west, have been 
examined. In each case, at the time of dissection, brief notes were 
made on the state of the gonads and on the secondary sexual charac¬ 
ters. Extracts from these notes are given below, arranged in 
chronological order* 

(a) . March 17 (1944): Wilson’s Inlet, Denmark. 

9, ova beginning to enlarge. Just completed tail moult. 

(b) . May 1 (1946): Swan River, Perth. 

$, large testes. Slight development of white thigh patches. 

(c) . May 1 (1946): Swan River, Perth. 

$, large testes. White thigh patches very prominent. 
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(d) . June 20 (1937): Leschenauit Inlet, Bunbury. 

testes very large, 1 h in. long. Prominent white thigh patches; 
face patch white. 

(e) . June 27 (1937): Leschenauit Inlet, Bunbury. 

9, ovary active, some ova of pea-size. No white thigh patches; 
white on face. 

(f) . June 29 (1937): Leschenauit Inlet, Bunbury. 

$, testes medium to rather large. Thigh patches represented by a 
few small white feathers; whitish buff face. 

(g) . July 7 (1937): Leschenauit Inlet, Bunbury. 

$, testes large. Only a very few white filiform feathers on 
thighs; white face; white filiform feathers scattered on nape, side 
of neck and sparingly on throat. 

(h) . August 19 (1936): Peel Inlet, Mandurah. 

9, ovary active. No white on thighs; light buffy brown on face. 

(i) . September 9 (1936): Mandurah. 

9, ovary undeveloped. No white on thighs; buffy white face. 

(j) . October 11 (1936): Mandurah. 

9, ovary undeveloped. No white on thighs; buffy white face. 

(k) . October 11 (1936): Mandurah. 

9, ovary active. No white on thighs; buffy brown face; breast black 
mottled with white. 

(l) . October 20 (1936): Mandurah. 

S, testes medium. No white on thighs; buffy brown face. 

(m) . October 22 (1936): Peel Inlet, Mandurah. 

9, smallish ova. No white on thighs; buffy brown face. 

(n) . November 6 (1936): Harvey Estuary. 

8, testes medium, grey. No white on thighs; whitish buff face. 

These specimens definitely indicate an autumn and early winter 
nesting season throughout the South-west. It will be noted that 
males with white thigh patches were present in the sample only 
beween March and July. Only two males, however, were examined 
from the latter part of the year, but neither showed white thigh 
patches. 

BREEDING IN THE EASTERN STATES 

Mr. N. J. Favaloro (in litt., August 24, 1951) informs me that 
according to his experience in South-eastern Australia the breeding 
period is an extended one and varies considerably, depending 
entirely upon the amount of water and the quantity of food 
available. 

The literature on the subject is scanty. A. J. North (1912, p. 
324) quoted an observer at the Upper Clarence River district, 
N.S.W. as stating that the birds bred there during May and June. 
Another correspondent at Mossgiel, in south-western N.S.W., 
informed North that the season was October and November. The 
egg collections in Australian museums are not extensive for this 
species. The National Museum of Victoria has eggs from the 
Clarence River district taken in July (1900) and the South Austra¬ 
lian Museum has eggs from the same area in September (1897). 
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Possibly a greater range of nesting data might indicate two 
peaks of nesting in the year in normal seasons. Dr. W. Macgillivray 
(1923, p. 164) has shown that the species will take advantage of 
exceptional favourable conditions for breeding. He found it nesting, 
with other water birds, in the Darling River country in late 
January, 1922, following exceptional floods. 

In New Zealand Dr. R. A. Falla (1932, p. 140) states that the 
Black Cormorant breeds twice a year, laying in May and September. 
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FROM FIELD AND STUDY 

Brush Bronzewing ill Garden Island. Garden Island is listed as 
one of the refuges of the Brush Bronzewing ( Phaps eleguns), but as 
K. Buller failed to observe this declining species during a five-day 
visit to the island in November, 1948, ( W.A . Nat., vol. 2, 1949, p. 48), 
it may be worth recording a recent occurrence. On February 25, 
1955 I found the body of a Brush Bronzewing on the road just below 
(he highest point on the island. It had probably been hit by a car. 
The bird was not long dead, although part of the head had been 
destroyed. The rufous nape and bluish under parts were still quite 
apparent. 

—J. A. L. WATSON, Cottesloe. 

Golden Whistler (Pachycephala pectoralxs) as a Fosterer of 
Pallid Cuckoo (Cuculus pallidus). —On November 7, 1954, at 
Williams I located a young Pallid Cuckoo in a cup nest about 13 ft. 
from the ground in a Casuarina. The bird scrambled out of the 
nest but did not move far and shortly afterwards returned to it. 
During the ensuing twenty minutes the young cuckoo was fed by: 
(a) A whistler with apparently striated underparts, (b) A whistler 
with apparently plain underparts, (c) A cock Golden Whistler in 
full plumage, (d) A cock Golden Whistler, probably the same as 
(c). In the two latter occurrences, the bird moved purposefully 
into the nest and was greeted before arrival by the cuckoo, i.e. 
the whistler did not appear to be attracted casually. 

It seems evident that Golden Whistlers were the true fosterers. 
This is not one of the fosterers listed in Birds of W.A., Serventy 
and Whittell, though the bird has been recorded as a fosterer in 
Tasmania, vide Birds of Tasmania , Littler, and may have been 
recorded elsewhere outside of W.A. 

—ERIC H. SEDGWICK, Williams. 
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Notes on the White-breasted Wood-Swallow (Artamus teucoY •• 
hynchus).- A number of visits to the north gave the following 
records. 

Onslow. September 26, 1953. Two birds were seen on the first 
day, and on the next a family party with 2 large young on the 
wing were noted. 

Port Samson. September 29, 1953. A flock of about 500 birds 
were seen about 5 p.m. circling over the mangroves near the port. 

Onslow. September 30, 1954. While walking ashore about 6 
a.m. I saw a White-breasted Wood-Swallow on a wire attached 
to the jetty. It called as though nesting and on examining the 
nearest fire bucket attached to a post, I found a nest with three 
eggs. The nest was on a coil of rope and made entirely of grass 
stalks. It was fairly substantial being about 50 mm. deep and 50 
mm. across. There was no lining. The eggs measured 22.9 x 17.4 
mm., 22.0 x 17.3 mm., and 23.5 x 17.5 mm., and were creamy white, 
sparingly blotched with reddish brown; a ring of blotches occurred 
near the larger end. One of the birds stopped on the edge of the 
bucket until I was within three yards. Then a second bird appeared 
and both perched on the wire. The crew of the ship reported that 
Wood-Swallows had been nesting in the same bucket since 1943. 

—VINCENT SERVENTY, Subiaco. 

Fork-tailed Swifts over Cockburn Sound and Rottnest Island.— 
While travelling by boat from Fremantle to Rottnest on March 16, 
1955, we observed swifts (Apus pacificus) on three occasions. The 
first, a loose flock of five birds, was seen at 11.45 a.m., 4i miles ofl 
Fremantle, working their way slowly northwards at heights between 
five and fifty feet above the sea. Five miles from Fremantle 
another two flew northwards past the ship. At 12.06 p.m. two more 
swifts, soon followed by another, passed towards the north when 
we were nearly nine miles from Fremantle and three from Rottnest. 

There was little doubt that these swifts were feeding. Through¬ 
out the morning a hot north-easterly was blowing off the mainland, 
which could well have carried insects far out to sea. This belief is 
supported by our observation of three Welcome Swallows hawking 
over the sea nearly a mile and a half from Rottnest. 

Three days later, on the morning of March 19, the species was 
observed over the eastern part of Rottnest. The greatest number 
seen at any one time was about 200, spread out in feeding flocks 
of 20-100 birds. One of these flocks was at least 500 feet above the 
ground, the birds sailing round and round what seemed to be an 
up-draught of warm air. At the same time a smaller and looser 
flock was feeding at about 100 feet above the ground; the flight of 
these birds consisted of 3-20 rapid flaps alternating with gliding. 
The swifts called continuously, a thin, drawn-out, insect-like ‘tzwee’. 
All these birds were seen in the vicinity of the airstrip, Government 
House Lake, Serpentine Lake, and Lake Herschell, between 10.15 
and 10.40 a.m. Their overall movement was slowly to the north. 

The weather was constant throughout this period — fine and 
hot, with a strong land-breeze in the morning, weakening as it 
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swung through north at noon, and dying down in the northwest 
in the afternoon. 

The conspicuous white rump and long tail (the fork is not 
always discernible) separates this species in the field from the 
heavier and short-tailed Spine-tailed Swift, which has not yet been 
satisfactorily identified in this State. 

—G. M. STORR, Floreat Park, and G. M. DUNNET, Ncdlands. 

Occurrences of the Gull-billed Tern (Gelochelidon nilotica ).— 
This tern is regarded as being rare in Western Australia. Serventy 
and Whit tell (Handbook of Birds of Western Australia f 2nd ed ., 
p. 128) say ‘This is one of the fresh-water terns, but may occur 
also on estuaries and sea-coasts. It appears to be quite rare in 
Western Australia and has never been reported in the South-west.’ 
The following occurrences seem worth putting on record. 

Carnarvon. July 8, 1952. Two Gull-billed Terns were seen near 
the Railway Bridge. As this was my first acquaintance with the 
bird I passed them by at first as Crested Terns until their habit 
of hawking for food over the sandy beach and mud flats drew my 
attention. Then the short, strong, black beak and all black head 
served to identify them. 

Carnarvon. September 27, 1953. Two black-headed and five grey¬ 
headed birds, with black around the eye, were seen hawking over 
the sand in the same place as the previous year. The following 
calls were heard. First a single-noted shrill call. The black-headed 
birds also gave a harsh call reminiscent of that of the Roseate 
Tern. The grey-headed birds appeared to be soliciting the black- 
headed for food so giving the impression they were young birds. 
The whole party rose from the sand and, uttering harsh alarm 
rattles, attacked a Red-backed Sea Eagle. 

Carnarvon. October 24, 1952. Four Gull-billed Terns were seen 
in the same spot as in pevious years. Only one had a black cap. 
Again the harsh chatter and shrill single call were heard. The 
birds were hawking for food over the sand near the water’s edge. 

Morawa, August 16, 1953. Six Gull-billed Terns were seen 
flying over a fresh-water lake about two miles west of the town. 
All had black heads with no white showing on the forehead. The 
harsh chattering call was again heard. Later in the same day 
another party of 18 birds was seen. 

It would seem the birds are in much the same category as the 
Banded Stilts, moving over the country to sites where food is 
plentiful and nesting in much the same fashion as the Stilt. 
Serventy and Whittell give only one nesting record for Western 
Australia and, owing to the rarity of the birds, nesting sites are 
likely to be found by accident rather than design. 

—VINCENT SERVENTY, Subiaco. 

Pellet Production in Corvus. —'The regurgitation of the indigest¬ 
ible materials swallowed in the food of eagles, hawks, and owls 
in the form of coherent pellets has been well studied. Though 
pellets are known to be produced by members of several other 
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groups of birds, not a great deal of information has been collected 
relating to the habit in these groups. 

Some observation on Corvus, made at Erikin (a Central 
Wheatbelt district some 118 miles east of Perth) during December, 
1954, showed that they roost in pairs in the larger trees, and that 
they return each night to particular trees—indeed, to particular 
branches. Under the regular roosting sites, among the accumu¬ 
lation of faeces, there lay a considerable number of pellets. The 
three roosting sites first, discovered all yielded pellets; two further 
trees under which pellets were found later proved to be roosting 
sites. No pellets were found away from a roosting site. Thus it 
seems reasonable to attribute the pellets to Corvus , even though 
no direct observations of pellets being actually ejected were made. 

Corvus is abundant at Erikin, but the species was not con¬ 
clusively determined. However, I am informed that in an adjacent 
area between Kellerberrin and Kwolyin, all three Western Aus¬ 
tralian species are found, but the Crow (C. cecilae) and the Little 
Crow (C. bennetti) are both rather rare. This, together with the 
type of call and the size of the Erikin birds, leads me to believe 
that the species responsible for the pellet is the Raven ( C . coron - 
okles). No specimen was collected, so this opinion remains uncon¬ 
firmed. 

The pellets measured from 1.5 to 2.5 cm. in diameter, and 
were usually about 4.5 cm. long. Their dry weights were usually 
about 2 gm., but a few exceptionally large ones ranged up to 5 
gm. They are quite compact when fresh, but break up quickly 
in the weather. They consist almost entirely of husks of wheat, 
but with some straw, and some unbroken grain. Some have a 
superficial layer of sand, but this is probably due to sand having 
been blown up against the fresh, moist pellet. None contained 
any of the typical constituents of pellets — fur, feathers, bone 
or chitin. 

They seem to be produced about once a day. On one occasion 
a heavy rainstorm broke up all of the pellets under a certain 
tree. After three days five new pellets were found under the 
roosting site. An attempt to discover whether the pellets were 
ejected in the morning or in the evening yielded no results. 

Apparently there are no records of pellet production by Corvus 
in the Australian literature. However, B. W. Tucker (British Birds , 
vol. 38, no. 3, p. 50) has summarised the records of pellet produc¬ 
tion in the British literature and finds that the habit is known to 
occur in four British Corvus. 

Raven (C. corax , not coronoules ) and Carrion Crow (C. coronet 
produce pellets similar to those produced by birds of prey. Rooks 
(C. frugiiegus) when feeding on grain eject pellets composed of 
husks. Jackdaws ( C . monedula ) also produce pellets, though the 
type is not described. 

Probably further observation would reveal that the habit is 
general for the whole genus. 

—L. SEDGWICK, University Hostel, Crawley. 
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FRESHWATER ATHERINES FROM WESTERN 
AUSTRALIA 
(Pisces : A therinidae) 

By G. P. WHITLEY, F.R.Z.S., Curator of Fishes, 

The Australian Museum, Sydney. 

Contribution from the Australian Museum, Sydney. 

Atherines (family Atherinidae) are small fishes, found in most 
parts of the world; though the majority of the many genera and 
species are marine, some of them have a marked preference for 
brackish or even fresh water. In Australia they are known as 
Hardyheads, Silversides, Pinheads and Fly-specks (or in old books as 
Saucelets and Roserets). They are related to the mullets but have 
more numerous vertebrae and only one weak spine before the anal 
fin as against two or three strong anal spines in the mullets. Most 
atherines grow to between 21 and 3£ inches long, but some exceed 
6 inches. There is usually a silvery, black, orange or yellow band 
along the side, brilliant in nuptial display or when the fish is 
agitated. Atherines swim in schools and are easily netted; some¬ 
times they have the habit of “leap-frogging” over floating objects, 
such as sticks. They are fed upon by other fishes and by some 
birds, such as cormorants and spoonbills. 

The present resume is concerned with the distinguishing of 
the few Western Australian species which have been found living 
in fresh water. I have excluded the related sunfish (Melanotaenia) 
and also Nannatherina which is not an atherine but a percoid fish. 
Once the species have been classified, it is hoped that field-workers 
or aquarists will find out more about these fishes, their food, habits, 
life-histories and distribution. At present, practically nothing is 
known about these subjects. The eggs are probably spherical with 
filaments on their surfaces and the species may be short-lived. 

Figure 1 shows the structures of importance in identifying 
atherines. A key to the marine and freshwater genera of Austra¬ 
lian atherines was provided in the Proceedings of the Linnean 
Society of New South Wales , vol. 68, 1943, p. 132. The freshwater 
cnes of Western Australia, so far as known, are referred to two 
genera and four species which may be distinguished as follows:— 
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A.—Gill-rakers slender and numerous, 13 or more on lower 
limb of first gill-arch. Maxillary usually reaching below 
or beyond front of eye. Fine teeth on jaws, sometimes 
present on vomer. Rami of mandibles not, or very 
slightly, elevated. Anus near tips of ventral fins, when 
these are pressed down. Between 37 and 45 scales be¬ 
tween head and hypural joint (the fold at the root of the 
tail when the latter is bent sideways) 

. Genus Athevinosoma Castelnau, 1872 

B.—Maxillary not reaching below eye. Teeth distinct. 

Scales 40 to 42 (38 to 40 along lateral band). Gill- 
rakers about 12 to 15 on lower part of first gill-arch 
. (Subgenus Athevinosoma) 

C.—Base of ventral fin before level of first dorsal 
fin. Lateral streak silvery. Swan River - system 

. A. edelensis (Castelnau, 1873) (Syn. obscurus Cast.) 

CC.-Ventral base partly under first dorsal fin. Lateral 
streak golden or orange. Lakes and inlets from 
Rockingham to Bunbury 

. A. rockinghamensis Whitley, 1943 

BB.-Maxillary reaching to or beyond level of orbit. Teeth 
smaller. Scales 45 to 49 (40 or more along band). 
Gill-rakers crowded and more numerous 

. (Subgenus Taeniomembras Ogilby, 1898) 

Species from southern waters of Western Australia 
. A. (T.) elongata (Klunzinger, 1879) 

AA.-Gill-rakers short (see Figure 1), less than 13 along lower 
limb of first gill-arch. Mouth small, rarely reaching 
below front of eye. Teeth microscopic on jaws, none on 
vomer. Rami of mandibles steeply elevated or gently 
rising. Anus between adpressed ventrals. Between 25 
and 38 scales in a row between head and hypural joint 

. Genus Craterocephalus McCulloch, 1912 

Species from Murchison River - system 

. .* . . — . C. ctlneiceps Whitley, 1944 

Brief descriptions of these species are given below. I have not 
sufficient material to compare them in detail anatomically. How¬ 
ever, Mr. Roy Mackay, of the Australian Museum, prepared 
alizarin-stained transparent specimens of several Athevinosoma 
rockinghamensis f enabling me to compare its osteology with charac¬ 
ters stressed by Klunzinger iFisehe des rothen Meeres, Stuttgart, 
1884, pp. 129-130, pi. xi, figs. 2-4), Starks (Proc. U.S. Nat. Mus. 22, 
1899, pp. 1-10), Borsieri (Ann, Agric. 1902, Lav, Piscicolt. Roma 
(1904), pp. 131-216, pis. vi-x), Schultz (Proc. U.S. Nat. Mus. 98, 
1948, p. i, pis. i-ii, text-figs. 1-9) and other workers on Atherine 
morphology. 

There are 42 vertebrae; haemal spines are not sufficiently 
distinct to indicate the end of the thoracic and the beginning of the 
caudal vertebrae, but the first haemal arch occurs on the 20t'n 
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vertebra. Rudimentary interdorsal interneurals suggest that the 
ancestors of the atherines had united dorsal fins with more spines 
and rays than in Recent species. Some of the scales of the silvery 
band each have a vertical row of small perforations centrally as a 
vestigial lateral line. The body-cavity docs not end abruptly behind 
as in Craterocephalus but tapers into the first few haemal arches, 
whose hypophyses are not notably broadened (cf. Schultz, loc. cit.). 

Family A THER1NIDAE 
Genus ATHERINOSOMA Castelnau, 1872 

Atherinosoma Castelnau, Proc. Zool. Acclim. Soc. Viet. 1, 1872, p. 

138. Haplotype, A. vorax Castelnau, from Victoria. 
Taeniomembtas Ogilby, Proc. Linn. Soc. N.S. Wales 23, 1898, p. 

41. Orthotype, Atherina microstoma Gunther, from Tasmania. 
Pranesella Whitley, Viet. Nat. 50, 1934, p. 241. Orthotype, P. endorae 
Whitley, from Victoria. 

ATHERINOSOMA EDELENSIS (Castelnau) 

Atherinichthys edelensis Castelnau, Proc. Zool. Acclim. Soc. Viet. 

2, 1873, p. 134. Fremantle district, Western Australia. 
Atherinichthys obscurus Castelnau, Res. Fish. Austr., 1875, p. 31. 
Swan River, W.A. 



Figure 1. 

Diagrams, variously magnified, showing some of the structures 
important in the classification of atherines. The central figure 
and those linked with it show Atherinosoma rockinghamensis. 
Dotted line indicates end of body-cavity and swim-bladder entering 
haemal arches. Insets show the gill-rakers and position of vent in 
typical Craterocephalus (fluviatilis) in comparison. 

—G. P. Whitley, del. 
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Figure 2. 

Atherinosoma edelensis (Cast.). Northam. Australian Museum 
registered no. IB.1643. 

— G. P. Whitley, del. 


Hepsetia edelensis Jordan & Hubbs, Stanford Univ. Publ., Stud. 
Ichth., 1919, p. 33. Id. McCulloch, Mem. Austr. Mus. 5, 1929, 

p. 108. 

Craterocephalus obscurus McCulloch, Mem. Austr. Mus. 5, 1929, p. 
110. Id. Whitley, Proc. Linn. Soc. N.S. Wales 58, 1943, p. 135, 
fig. 10, no. 5. 

Crater ocephalus edelensis Whitley, W.A. Nat. 1, 1947, p. 53. 
Atherinosoma edelensis Main, W.A. Nat. 4, 1954, p. 170. 

A specimen collected by Mr. V. Serventy at Northam, Western 
Australia, is here figured. Although “Edel’s Land” is in the vicinity 
of Shark Bay, the type-locality of Castelnau’s A. edelensis was 
Fremantle and his species is evidently the one found in the Swan 
River - system. I have collected a marine s pecies in the Abrolhos 
Group, Shark Bay, and Yardie Creek, North-west Cape, which 
has been recorded as “Craterocephalus edelensis ”, but it has the 
vent far forward, near the ventral fin-bases, and will be named as 
a new species elsewhere. Judging from the numerous fine gill- 
rakers, edelensis , as now recognized from the Swan system, is 
evidently an Atherinosoma. The species has fewer rays than A. 
rockinghamensis , mouth reaching below eye, ventral base well in 
advance of level of first dorsal's origin, and reduced dentition. 

D. vi-vii ?/6? - 8; A. i, 8-10; P. i, 11. Sc. 39-41. Tr. 6-7. 
Predorsal sc. 14; interdorsal 5-6; preventral median sc. 11. Head 
about 4, depth 6-7 in standard length. Maxillary reaching below eye. 
Premaxillary processes short. Teeth invisible on jaws or vomer. 
Mandibular ramus elevated. About 14 gill-rakers on lower half of 
first gill-arch. Anal base 1-1.1 in its distance to caudal. Lateral 
band silvery, on 3rd to 4th scale-rows. Vent near ventral fin-tips. 
Ventral origin well in advance of level of first dorsal’s origin. 
Reports of this fish having 13 to 16 anal rays are obviously erron¬ 
eous. Length to nearly 2h inches. Dr. D. L. Serventy tells me the 
life-colours were green-grey on the back, “with a silvery lateral 
line streak, quite different from the golden streak of rockingham - 
ensis.” 
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A T H ERIN OS OMA ROCKINGHAMENSIS Whitley 
Atherinosoma rockinghamensis Whitley, Proc. Linn. Soc. N.S. Wales 
58, 1943, p. 132. Lakes near Rockingham, W.A. Id. Whitley, 
Proc. Roy. Zool. Soc. N.S. Wales 1952/3 (1954), p. 24, fig. 2 
(holotype). 

D. v/10-11; A. i, 10-12; P. i, 11-13. Sc. 37-40. Tr. 6-7. Pre¬ 
dorsal sc. 13-14. Interdorsal 6-7. Maxillary barely reaching eye. 
Teeth on jaws and vomer. General characters as in edelensis, of 
which.it may ultimately prove to be a cline. The first dorsal and 
ventral origins are almost opposite in the holotype, but the ventral 
fins are farther forward (3 or 4 scales distant) in some specimens. 
Vent between ends of adpressed ventrals. Anatomical features 
have been given above and are shown in figure 1 in comparison 
with typical Craterocephalus (fluviatilis) from inland New South 
Wales. 

The life-colours of rockinghamensis, collected by Dr. D. L. 
Serventy and myself on August 26, 1954, at White Lake (Coo- 
loongup) in very slightly brackish water, were as follows: General 
colour light olivaceous with pale greenish tinge along back and 
lower sides of abdomen; silvery white on sides of head and thorax. 
Eyes and lateral band bright golden-yellow. Dark chromatophores 
along dorsal fin-ray bases. Two patches of dark chromatophores 
over snout. Brain milky-white with green and orange spots and a 
V-shaped dark patch of chromatophores anteriorly. Vent and inner 
parts of middle caudal rays proximally grey. 

ATHERINOSOMA (TAENIOMEMBRAS) ELONGATA 

(Klunzinger) 

Atherina elongata Klunzinger, Sitzungsb. Akad. Wiss. Wien 80, 1879, 
p. 394, pi. iii, fig. 4. King George Sound, W.A. Id. Regan! 
Ann. Mag. Nat. Hist. (7) 18, 1906, p. 451. Id. Jordan & Hubbs, 
Stanford Univ. Publ., Stud. Ichth., 1919, p. 42. And of Aus- 
tralian lists. 


This species, from the southern shorelines of Western Austra¬ 
lia, is slenderer than the others and has a slight increase in the 
numbers of gill-rakers, vertebrae (44) and fin-rays. 



Figure 3. 

Atherinosoma rockinghamensis Whitley. Holotype from near Rock¬ 
ingham. Austr. Mus. regd. no. IA.7710. 

—G. P. Whitley, del. 
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D v-vii/10-12; A. i, 11-12; P. i, 13-14. Sc. 40-44. Tr. 7. Pre¬ 
dorsal sc. 14-16. Interdorsal 8. More than 15 gill-rakers on lower 
half of first arch. Head more than 4, depth 7i to 8 in standard 
length. Maxilla reaching below eye. Premaxillary processes short. 
Mandibular rami elevated. Vent between ventral fin-tips. Origin 
of first dorsal little behind level of that of ventral and nearer 
snout than tail. Straw-coloured with silvery lateral stripe. Body- 
cavity similar to that of rockinghamensis. Like all the other 
species dealt with here, elongata grows to about 21 to 23. inches 
long. 

Western Australian students might try interbreeding the various 
kinds of Atherinosoma to test how distinct they really are. 


Genus CRATEROCEPHALUS McCulloch, 1912 

Crater ocephalus McCulloch, Proc. Roy. Soc. Qld. 24, 1912, p. 48. 

Orthotype, C. fluviatilis McCulloch, from New’ South Wales. 

Certain features of typical Craterocephalus (fluviatilis) are 
shown in Figure 1 in comparison with Atherinosoma rockingham¬ 
ensis. The Western Australian C. cuneiceps has the dorsal fins 
closer together than in Atherinosomay the body is deeper, the anal 
base shorter (2 in its distance from caudal), and there are more 
thoracic scales. Other distinguishing characters are given in the 
key. 

CRATEROCEPHALUS CUNEICEPS Whitley 

Craterocephalus cuneiceps Whitley, Austr. Zool. x, 3, 1944, p. 266. 

Belele Station, via Meekatharra [Murchison river - system], 

Western Australia. Id. Whitley, W.A. Nat. 1, 1947, p. 53. 
Craterocephalus sp. Shipw r ay, W.A. Nat. ii, 1950, p. 75. Murchison 

River. 

Besides the types I have seen other examples in the Western 
Australian Museum from the Murchison River, about thirty miles 
upstream from its mouth, near the Mount Curious district, from 
which locality the Australian Museum, Sydney, has two specimens. 
Due to wartime exigencies, I was unable to correct proofs of the 
1944 paper in which this species was originally described and it 
seems that some errors crept into the description. On page 267, 



Figure 4. 

Atherinosoma (Taeniomembras) elongata (Klz.). Holotype from 
King George Sound. 
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— After Klunzinger. 


Figure 5. 

Craterocephalus cuneiceps Whitley. Mount Curious district 
Murchison River. Austr. Mus. regd. no. IB.3205. 

—G. P. Whitley, del. 

second line, “anal origin” should have read “dorsal origin” and the 
species has about 30 scales between head and hypural joint instead 
of 38 as printed. The species is here figured for the first time from 
the largest specimen in the Australian Museum, presented by Dr. 
D. L. Serventy. The following characters and variation are note¬ 
worthy: 

D. vi/i, 7, A. i, <; P. i f 11-13. Sc. 29-32. Tr. 9-10. Predorsal 
sc. 10-14. Interdorsal 3-4. Head about 3.4 to 3.6, depth between 4 
and 5 in standard length. Eye less than interorbital and than 
depth of caudal peduncle. Mouth not reaching eye. Mandibular 
rami gently elevated. One row of cheek-scales. About 8-10 short 
gill-rakers on lower part of first branchial arch. Vent between, 
or near, tips of adpressed ventral fins. Dorsal originating over 
ventral rays oi over ventral-anal interspace, either nearer snout 
than tail-root or equidistant from those. No dark spots below 
lateral band which is below fourth scale-row. 

Craterocephalus capreoli Rendahl, 1922, from Roebuck Bay, 
differs from cuneiceps in having A. i, 9; Tr. 7; height 19.2% of 
standard length (23 in cuneiceps ); and ventrals well ahead of level 
of first dorsal origin. 

OBSERVATIONS ON THE LITTLE SHEARWATER AT 

THE NEST 

By JOHN WARHAM, Albany, W.A. 

The most northerly breeding colonies of the Little Shearwater 
(Puffinus assimilis) known in Western Australia are on the Abrolhos 
Islands; south of these the birds breed near Jurien Bay, on Rott- 
nest Island, on Eclipse Island near Albany, and on the Archipelago 
of the Recherche (Serventy and Whittell, 1951). Alexander (1928) 
gives the world range as the Atlantic, Indian and Pacific Oceans 
and many sub-species have been described. The Western Austra¬ 
lian race (P . assimilis tunneyi) was named from skins collected in 


31 









1906 on Boxer Island, Recherche Archipelago. The taxonomic rela¬ 
tionships of the Australian breeding populations have been dis- 
cussed by Fleming and Servenly (1943). 

The present paper is based on observations made during two 
visits to Eclipse Island lasting from July 9-24, 1954, and from 
September 9 - 24, 1954, by my wife and me. Eclipse Island lies about 
4 miles from the coast and is almost due south of Albany. It is 
about 1J miles long by i mile wide and rises to 357 feet at the 
highest point, on which the lighthouse has been built. The coast¬ 
line is everywhere rocky; there are no beaches and parts of the 
northern side are very steep. To the south the ground falls away 
rapidly from below the lighthouse, beneath which there is a good 
accumulation of talus; the slope then flattens out somewhat to form 
a rather sandy area covered with grass and pigface. Casuannas 
and coastal tea-tree (both reaching 40 feet in height) flourish wher¬ 
ever their roots can obtain a purchase and particularly along the 
sides of the storm-water gullies and on the northern slopes. Much 
of the surface of the island is covered with low shrubs and pigface. 
and there are also areas of bare rock mainly at the west end. Tie 
introduced arum lily is thriving and still spreading. 

The behaviour of the Little Shearwater on Eclipse has been 
studied previously by a lighthouse-keeper once stationed there, 
Mr. A. V. Newman, and the results of his painstaking work have 
been made available through the publication of a paper by Mr. L. 
Glauert (1946). This appears to be the only material covering the 
nesting behaviour of the species in Australia. 

WEATHER 

Little Shearwaters nest at the height of the winter and egg- 
laying commences at the end of June (Glauert, 1946). Duiing the 
first of our stays on Eclipse (July 9 - 24) wind and rain were our 
constant companions. From July 19-21 a full gale blew up with 
the wind swinging from N.W. to S.W. and accompanied by squally 
showers and heavy rain. Despite this, none of the incubating 
shearwaters under observation were found to be adversely affected. 
However, bad weather must have some effect on breeding success, 
and of 6 nests studied by Newman, two were abandoned on account 
of flooding. During the second visit the weather was much less 
inclement though further spells of wind and rain were encountered 
and rough seas delayed our departure. 

GENERAL NOTES 

Little Shearwaters nest in burrows either scraped out beneath 
the rocks or dug in the soil. Many pairs burrow among the talus 
on the south side below the lighthouse, some merely finding a con¬ 
venient hollow under a boulder and laying their single egg without 
having to undertake any excavation at all. Probably the biggest 
concentration of nests is on a siding covered with pigface and lying 
approximately north-west of the cottages, but the colony below the 
lighthouse is the most convenient for study purposes. Some of 
the nesting chambers are only a few feet down, and by getting one’s 
head close to the entrance the sitting birds may be seen with the 
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aid of a torch. Others are quite inaccessible, the way to the cham¬ 
ber being by a devious tunnel which works around projecting rocks 
and stones. The nest itself is usually sparsely lined with grasses, 
dry pigface stems, and the like. 

When preparing to incubate the Little Shearwater adopts the 
contortions characteristic of its tribe at such times it straddles 
the egg and pushes it into place with its beak, at the same time 
holding its drooping wings slightly away from its body. One bird 
in an unusually open site gave a momentary threat display when I 
moved a stone from the front and reached inside to feel the egg. 
The bird backed away, jabbed its beak at my hand, and raised its 
half-opened wings on either-side of its body. 

During our first stay all-the nests inspected held eggs; on the 
subsequent visit most of them held chicks. Unfortunately the 
hatch was missed in all cases, and by the time of the return visit 
most of the young appeared to be 2 to 3 weeks old. At this stage 
the primaries were about h inch out of the quills. The deep nestling 
down is grey on the back, light grey on the belly, and almost white 
on the throat. Eye brown; beak dark grey; knee, upper parts of 
legs and webs, grey-blue; sides of legs and toes dark grey. Many 
of the adult birds on Eclipse have a dark spot on their otherwise 
white cheeks. Glauert gives 52-58 days as the incubation period 
and 70-75 days for fledging. 

At night the incoming birds are often able to land within a 
few feet of their burrows, sometimes right at the entrance. Some 
crash into the bushes and subsequently work their way to their 
nests. Moonlight does not prevent the birds from coming in, and 
their white underparts show up for a moment as they Hash by. 
High flying birds sweeping through the lighthouse beams look like 
meteors in a November sky. Sometimes it appears that the shear¬ 
water comes straight in from the sea and lands at its first approach, 
but more often several circuits are made before the bird comes to 
earth. This is particularly true if one is standing near a burrow, 
and on moonlight nights an individual bird may be seen to fly on the 
same course several times, hesitating at the same place on each 
occasion and then continuing for another circuit but eventually 
alighting there. Little shearwaters come in at quite a high speed, 
then seem to flutter their wings at a small amplitude and finally 
stall and drop to the ground. Taking off seldom gives the birds 
much trouble; for practically all the nests are on sloping ground, 
and even on calm nights they can soon bounce their way into the 


During our visits Little Shearwaters were never noisy birds. 
Apparently we were too late to hear them in full cry; for Newman 
found that in early January, when they begin to return, the noise 
is deafening particularly on dark and stormy nights. Although we 
had many such nights, during our first period on the island we 
never heard a shearwater call while on the wing. This was not for 
want of listening; furthermore our sleeping quarters were within 
five yards of several occupied nests. During the second period a 
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Fig. 1.—Commencement of the feeding operation in Puffings 
assimilis. The chick thrusts its beak against the patents head 

and throat. 



Fig 2—Food transference: the chick’s bill is inside the adult’s, at 
right angles to it and on top of the adult’s tongue. 
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little calling was heard. Between September 10 and 12 the birds 
coming in were silent; it was moonlight. On September 17 a single 
bird called briefly as it flew overhead; this was on a clear starry 
night with little wind and the moon not yet visible. The following 
night was similar, but there was more calling from the sky than 
we ever heard before or afterwards. Some incoming birds even 
called when the moon came up. On the next two nights a little 
calling was heard; the wind was fresh and from the N.E. For the 
rest of our stay the flying birds were silent once more. Glauert 
suggests that the calling is used for “the asking and giving of 
direction, information most necessary on dark rainy nights when 
visibility is bad”. That the birds were usually silent over the period 
of the present study apparently runs contrary to this view since at 
the time of the first visit the eggs were quite fresh yet the reliev¬ 
ing birds had no difficulty in locating their nests in complete silence 
despite abominable weather. Later, when the chicks were being fed, 
there were no adults in the burrows to reply to those flying in from 
the sea; yet the latter were often able to pick out their nesting 
sites with such accuracy that they could alight within a few feet of 
them. Perhaps it is more likely, therefore, that vigorous calling 
both on the ground and in the air is associated with the early stages 
of the breeding cycle, with aerial chases (as is the case with Ptero- 
droma macroptera) and courtship. By the time that incubation 
has begun the incoming birds know their way about without need¬ 
ing vocal clues to guide them. Possibly, too, non-breeding birds 
have by this time ceased to visit the island. 

In describing the voice of the Madeiran race of the Little 
Shearwater (Puffinus assirnilis baroli), Lockley (1952) finds it just 
like a high-pitched version of the Manx Shearwater (P. puffinus). 
This is certainly not true of the Eclipse Island birds, which had 
voices quite different in timbre and rhythm from Manx Shearwaters 
of the West Wales Islands. All the assimilis calls heard by the 
present writer could bo described as hoarse, asthmatical croonings 
based on the phrase: "wall, i-wah-i-wah-ooo” with the emphasis on 
the first syllable. This phrase is repeated two or three times and 
ends in an incoherent splutter. The “wah’s” are apparently uttered 
as the breath is expelled, the rest of the call on the intake. This 
"song” is used both by flying birds and those on the ground. It is 
also the basis of the crooning duets that take place during the 
changeover at the nest. As is the case with Manx Shearwaters, 
Little Shearwaters will sometimes give voice in broad daylight as 
they sit in their burrows; it appears to be the vibration caused bj 
observers’ feet that triggers off their response (Warham, 1950) 
When handled some Little Shearwaters are silent, others struggle 
violently and growl like a dog. A sitting bird did this when I 
attempted to feel the egg beneath it. Adults sometimes make 
similar noises while feeding their young. Small chicks utter the 
usual liquid chirrups when soliciting food. 

BEHAVIOUR IN THE NEST 

In order to study the birds inside their nests a method formerly 
employed with the shearwaters of Skomer Island, West Wales 
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Fig. 3.—Little Shearwaters duetting outside their nest. 


Fig. 4—Nocturnal flight over the breeding ground; the bird is about 
to lower its legs in preparation for alighting. 
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(Warham, 1952) was adopted. Two sites were chosen where the 
nesting cavity was not far below the surface. The chick was taken 
out (the parents being absent by day), the floor of the chamber 
covered with a cloth and the roof carefully removed. The nesting 
cavity was then tidied up, the cloth taken away, the chick replaced, 
and the whole covered by a false roof of boards. Special care was 
taken to see that rainwater could not seep inside. On the follow¬ 
ing day hides were rigged up on top of the nesting chambers but 
well clear of the entrances, the configuration of which had not been 
altered during the excavations. At dusk the false roof could be 
removed and the behaviour of the occupants studied with the aid 
of a red light set some 3 feet from them. High-speed photography 
was found very useful, since the action of the birds are sometimes 
so rapid that it is difficult to see just what is happening even with 
the subjects at one’s feet. One pair (nest A) was under observation 
in this way from September 11-23, the other (nest B) from Sep¬ 
tember 13 - 23. During these periods at least one and often two 
adults were in attendance on the chick every night with the excep¬ 
tion of September 16 for nest A (when no inspection was made) 
and September 22 for nest B when no adult had appeared by 10.30 
p.m. This indicates rather more attentiveness than Glauert gives 
in his paper (“normally the chick is fed every Second night”) 
though his figures are based on two inspections daily — at 9 a.m. 
and 9 p.m. Obviously, however, my observations are based on too 
small a sample for any generalisations in this respect. 

The sequence of events on most nights was much the same. 
On my arrival the chick would generally be sleeping, but sometimes 
would be awake, preening and stretching its wings. As I found with 
P. puffin us, the young one also reaches out and collects any small 
grasses, feathers, and the like, and tucks these in around it. The 
parent bird would arrive between 7.05 and 7.40 p.m., and on quiet 
nights the “plop” of an alighting bird might be heard a short while 
before. The nestling begins to chitter excitedly as the parent enters 
the nest, and feeding begins immediately to last for 15 to 20 min¬ 
utes. Feeding takes place in four stages: 

1. The chick cheeps continually and drives its beak in the 
general direction of the old bird’s head (Fig. 1.). The adult 
may preen the chick’s head during this stage. 

2. Parent and chick fence with their beaks, chick still calling 
vigorously. 

3. Beaks interlock and remain crossed as food is transferred. 
Chick is silent but usually beats its wings. Beaks remain in 
contact for about 5 seconds. The old bird’s bill is opened 
wide and that of the chick generally crosses it more or less 
at right angles as shown in Fig. 2. 

4. Chick withdraws bill, swallows, and is silent.. A slight pause 
and the cycle is repeated. 

During these operations the old bird is usually silent, but it some¬ 
times growls during stages 1 or 2, and on one occasion a parent 
burst into “song” between feeds. This behaviour corresponds closely 
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with my own observations of the Manx Shearwater, and Rowan’s 
(1952) description of the feeding of the chick of the Greater Shear¬ 
water (P. gravis) on Tristan da Cunha show that in this species, 
too, similar arrangements hold good. Feeding was never seen later 
in the evening but only immediately after the adult's arrival. 
Following this the chick usually went to sleep, and the parent if 
unaccompanied by its mate often did the same. One chick appeared 
to sneeze a number of times before settling down, and yawns often 
precede sleep! The adult may tuck its head into the shoulders 
when resting or may merely remain motionless in the chamber or 
the tunnel with its head on its breast. A tour of occupied sites 
around 10.30 p.m. would reveal most adults resting or sleeping in 
this way and they may be there even in the early hours of the 
morning. It appears that a long rest follows each visit and the 
parents leave the island some time before first light. 

At nest A one of the adults often sat outside the burrow after 
feeding, and on one occasion this bird appeared to pick small pieces 
off a spray of tea-tree and to throw them over its shoulder; but 
observation was difficult and may have been faulty. 

Glauert mentions that the assimilis chick defecates into the 
end of the nesting chamber; this was often noted during the present 
study, and the same is true of P. puffinns. On the other hand 
. Rowan records that in P. gravis the chick uses the entrance tunnel 
as a midden. 

When both parents appeared at the nest only one was ever 
seen to feed the chick on any night. The unemployed bird would 
generally sit outside or squat in the tunnel, and when feeding was 
over both would preen themselves and the heads and bodies of each 
other. There was a good deal of crooning at such times, the birds 
making a duet of the “wall, i-wah-i-wah-ooo’ call, uttering it with 
slightly down-turned bills. The throat swells during this perform¬ 
ance and the nape is arched as can be seen from Fig. 3 
The peculiar manner in which the young shearwater drives its 
beak at the head of the parent before their bills make contact is 
doubtless an adaptation to the darkness that normally prevails in 
the inside of the cavity. The birds have, therefore, to rely on their 
sense of touch and possibly of smell. In some species at least the 
parents can be very clumsy in their movements within the nest 
and tread on the chick when they attempt to brood it. 

When watching shearwaters, especially at or before the egg- 
stage, one is tempted to suspect that sense of smell may be used in 
guiding incoming birds to their mates. Burrows and occupiers have 
an odour that varies from one species to the next, and it is well 
known that the nasal glands are unusually large in shearwaters 
and in some petrels and albatrosses. Technau (1936) gives some 
diagrams and the subject has been discussed more recently by 
Mangold (1946), but no proof of the birds’ possession of a sense of 
smell seems available. 

ACKNOWLEDGEMENTS 

It is a pleasure to acknowledge the assistance given to us 
during our visits to Eclipse Island by the lighthouse-keepers, Messrs. 


38 


C. Bishop, G. Castle, and W. MacAuliffe, and their families. Mr. 

Arthur Bentley of Albany transported our somewhat bulky equip¬ 
ment without mishap under far from ideal conditions. Thanks are 

also due to Capt. A. N. Boulton of the Commonwealth Marine 

Branch who authorised our visit to the island. 

REFERENCES 

Alexander, W. B., 1928. The Birds of the Ocean. New York. 

Fleming, C. A., and D. L. Serventy, 1943. The Races of Puffinus 
assimilis in Australia and New Zealand, Emu, 43: 113-125. 

Glauert, L., 1946. The Little Shearwater’s Year, Emu, 46: 187-192. 

Lockle.y, R. M., 1952. Notes on the Birds of the Islands of the Ber- 
lengas (Portugal), the Desertas and Baixo (Madeira) and the 
Salvages, Ibis , 94: 144-157. 

Mangold, O., 1946. Die Nase der segelnden Vogel ein Organ des 
Stromungssinnes? Naturwissenschaften , 1: 19-23. 

Rowan, M. K., 19 d 2. The Greater Shearwater Puffinus gravis at its 
Breeding Grounds, Ibis , 94: 97-121. 

Serventy, D. L. and H. M. Whittell, 1948. Handbook of the Birds of 
Western Australia, Perth. 

Technau, G., 1936. Die Nasendruse der Vogel, Journ. f. Ornith., 84. 

Warham, John, 1950. Photographing the Manx Shearwater, Country 
Life, Oct. 20. 

Warham, John, 1952. A Family of Shearwaters, Country Li fey 
Apr. 25. 


BIRD-LIFE AT WOOROLOO: Part I 

ERIC H. SEDGWICK, Williams. 

The Wooroloo district, situated in the Darling Range, 28 miles 
E.N.E. of Perth, is in the heart of the jarrah forest belt. 

In its primeval state it was entirely forested, mainly with 
jarrah (Eucalyptus marginata) and marri (E. calophylla) on the 
lateritc soils and with marri and wandoo (E. redunca) in other 
areas. A number of watercourses drain the district and these sup¬ 
port flooded gum (E. rudis) and blackbutt (E. patens). Xan - 
thorrhoea spp. are abundant and Macrozamia occurs. 

A good deal of timber-getting has taken place, but compara¬ 
tively little of the country has been entirely cleared. The cleared 
areas are mainly in valleys, though, generally speaking, a narrow 
belt of natural vegetation has been preserved along the water¬ 
courses. The cleared areas have been developed either as pear, 
peach, and plum orchards, or as pasture. 

It is no easy matter to divide this district into habitat areas, 
but the following division has been adopted: 

Jarrah Forest. 

Wandoo Forest. 

Watercourses. 

Orchards. 

Pasture land. 
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However, the wandoo forest is often ill-defined, other trees, 
including jarrah, frequently occurring in it. The orchards and 
pasture areas are usually so small that “edge effects” are very 
noticeable. 

JARRAH FOREST 

A little to the south-west of Wooroloo townsitc and adjacent 
to the Goldfields Water Supply pipeline there was a patch of almost 
pure jarrah forest which had escaped serious fire damage for some 
time. I made a traverse of about 800 yards of this forest on 36 
occasions between March 9, 1952, and November 22, 1953. The 
percentage of times that a species of bird was encountered is shown 
hereunder: 


TABLE I 





Frequency 


Species 


Percentage 

1 

Spineblll 


94 

2 

Weebill. 


83 

3 

Western Shrike-thrush 


75 

4 

Brown Honeyeater 


. 69 

5 

Western Warbler 


67 

6 

Western Yellow Robin 


62 

7 

Raven . 


56 

8 

Red-tipped Pardalote 


. 56 

9 

Golden Whistler 


. 53 

10 

Brown Thornblll 


47 

11 

Scarlet Robin . 


. 44 

12 

White-naped Honeyeater 


44 

13 

Golden Bronze Cuckoo 


38 (13) 

14 

Rainbow-bird 


38 (8) 

15 

Kookaburra 


31 

16 

Magpie .. 


28 

17 

Sacred Kingfisher 


25 (12) 

18 

Red-capped Parrot 


19 

19 

Spotted Pardalote 


19 

20 

Common Bronzewing . 


. 17 

21 

Western Sllvereye . 


17 

22 

Grey Fantall 


11 

23 

Rufous Whistler . 


11 

24 

Yellow-tailed Thornhill 


11 

25 

Black-capped Sittclla 


11 

26 

Red Wattle-bird 


. 11 

27 

Pallid Cuckoo 


9 (23) 

28 

Western Thornhill 


8 

29 

Port Lincoln Parrot . 


8 

30 

Little Wattle-bird 


8 

31 

Tree Martin .. 


. 6 

32 

Fantalled Cuckoo . 


. 6 

33 

Black-faced Cuckoo-shrike 


. 3 

34 

Singing Honeyeater 


3 

35 

Little Eagle 


. 0 

The frequency percentage for certain migrants was calculated 

on the number of traverses made 

during the 

periods that the 

species was 

in the district, and this 

number of 

traverses is shown 

in brackets after the percentage figure. 



The average number of species recorded was 10.4; the highest 
number on any one day, 16; and the lowest, 6. 
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The total number of species seen, 35, falls far short of the 
♦ 0 tal for the White Gum Gully traverse (Table II), 56 species, of 
^vhich 54 were recorded in the first 36 traverses, and 45 species 
by the end of the twenty-second traverse when a comparable dis¬ 
tance had been covered. It should be noted, however, that the 
Gully count was limited to species encountered within 50 yards of 
the creek. 

It soon became apparent that this jarrah forest was, in effect, 
two habitats. An open portion with little undergrowth supported 
a sparse bird population, mainly tree-top frequenting species. 
Another section had a second storey of Dryandra floribunda , Bcink- 
s ia grandis, Persoonia elliptica , and Casuarina fraseriana; this was 
iriuch more heavily populated, especially when the Dryandra was in 
blossom. Most of the honeyeaters and thornbills recorded were 
noted in this area. 

Red-tipped Pardalotes were recorded erratically in March and 
April and were apparently absent in May, June, July, and eaily 
August. The birds may have been over-looked because they are, 
perhaps, silent in the non-breeding period; but a movement is 
possible. 

Western Warblers were not recorded in May, June, or July. 

All records of Grey Fantails in jarrah forest were in March or 
April- 

Records of the Magpie tended to be marginal, i.e. were heard at 
a distance, possibly from the forest edge. 

Most of the Spotted Pardalote records were made in May, June, 
and July, 1953. 

WANDOO FOREST 

No suitable area of wandoo forest was accessible for system¬ 
atic examination, so no satisfactory comparisons can be made. 

Twenty traverses were made of 500 yards of mixed wandoo, 
jarrah, and blackbutt, with much blackboy. Thirty species were 
recorded, almost all of which also occurred in the jarrah forest. 
A notable exception was the Splendid Wren, which inhabited the 
numerous blackboys, but was entirely absent from the jarrah, 
which rather lacked ground cover. On the other hand the Spincbill, 
the most frequently recorded jarrah species was only once recorded 
in the wandoo, which lacked second-storey. 

WATERCOURSES 

Between June, 1951, and December, 1953, fifty-five traverses 
were made along 1,300 yards of White Gum Gully, a typical water¬ 
course which flows parallel with the railway line and finally joins 
Wooroloo Brook. Much natural vegetation remains along this water¬ 
course, and this adjoins pasture and partly cleared forest not at 
present utilised. Only birds within fifty yards of the watercourse 
were counted. 

The following table shows the percentage of traverses on which 
the species was encountered, and the average number of individuals 
seen, i.e. the total of individuals divided by the number of traverses. 
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TABLE II 



Species 

Frequency 

Average No. 



percentage 

of Individuals 

1 

Western Magpie . 

95 

3.8 

2 

Splendid Wren 

93 

9.0 

3 

Rainbow-bird 

92 (13) 

8.3 

4 

Weebill . 

91 

7.2 

5 

Singing Honeyeater . 

89 

3.1 

6 

Grey Fantail ... -. 

82 

2.4 

7 

Scarlet Robin 

73 

1.4 

8 

Golden Bronze Cuckoo 

63 (19) 

.7 

9 

Brown Thornbill . 

62 

3.9 

10 

Red-tipped Pardalote . 

58 

2.8 

11 

Western Silvereye 

58 

11.6 

12 

Yellow-tailed Thornbill 

58 

3.3 

13 

Rufous Whistler .. 

56 

.6 

14 

Western Warbler . 

55 

2.0 

15 

Western Shrike-thrush 

55 

.9 

16 

Kookaburra ..... 

53 

.8 

17 

Magpie-lark . 

51 

.7 

18 

Tree Martin ... ... 

49 

3.4 

19 

Willie Wagtail .. . 

49 

.7 

20 

Little Eagle 

44 

.6 

21 

Common Bronzewing 

40 

1.3 

22 

Pallid Cuckoo 

39 (23) 

.4 

23 

Brown Honeyeater . 

35 

3.3 

24 

Raven 

33 

.8 

25 

Golden Whistler... 

31 

.6 

26 

Whlte-naped Honeyeater 

29 

1.0 

27 

Horsileld Bronze Cuckoo . 

29 (17) 

.3 

28 

Sacred Kingfisher . 

23 (12) 

.4 

29 

Black-faced Cuckoo-shrike 

20 

.3 

30 

Little Wattle-bird . 

13 

1.1 

31 

White-faced Heron . 

13 

.3 

32 

Western Thornbill .. 

13 

.9 

33 

Fantailed Cuckoo . 

11 

.1 

34 

Black-capped Sittella . 

11 

.76 

35 

Indian Turtle-dove ..... 

11 

.16 

36 

Red-capped Parrot . 

11 

.15 

37 

Red Wattle-bird 

11 

.13 

38 

Spotted Pardalote . 

9 

.16 

39 

White-tailed Black Cockatoo ... 

9 

1.31 

40 

Brown Hawk . 

7 

.09 

41 

Brown-headed Honeyeater . 

7 

.53 

42 

Yellow-winged Honeyeater . 

7 

.20 

43 

Port Lincoln Parrot. 

7 

.18 

44 

Dusky Wood-swallow . 

7 

.15 

45 

Western Spinebill .... 

6 

.05 

46 

Collared Sparrow-hawk 

6 

.05 

47 

Black Duck 

6 

.09 

48 

Grey Butcher-bird . 

4 

.04 

49 

Australian Goshawk . 

.4 

.05 

50 

Wedge-tailed Eagle . 

2 

.02 

51 

Black Honeyeater . 

2 

.07 

52 

White-fronted Chat 

2 

.04 

53 

Senegal Turtle-dove. 

2 

.04 

54 

Hooded Robin 

2 

.02 

55 

Little Falcon 

2 

.02 

56 

White-necked Heron . 

0 

0 


Migrants were treated as in the jarrah forest list (Table I). 
The average number of species seen on a traverse was 16.1, 
the number of species ranging from 7 to 28, though it was usually 
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fairly consistent and reveals no definite trend. June and July figures 
averaged only 13.1. 

Silvereyes were most frequent and were most often recorded 
in the summer months. 

Black Duck were recorded only during 1951 (three times), 
though the creek runs for most of the year and usually contains 
some water. 

Red-tipped Pardalote were recorded only in the August-May 
period, whereas the only records of the Spotted Pardalote (5) fell 
outside that period. 

Honeyeaters, with the exception of the Singing Honeyeater, 
tended to irrupt, often following the blossoming of eucalypts or 
other nectariferous plants. The Black Honeyeaters recorded were 
evidently rare stragglers to this area. 

All records of the Indian Turtledove were made between 
February and August, 1953, four birds being seen on one occasion. 

ORCHARDS 

Fifteen traverses were made of about 600 yards of peach and 
pear orchard, between July and December, 1951. As this, like most 
of the orchards, was of no great extent, allowance must be made 
for edge-effects. The orchard was bounded on three sides by modi¬ 
fied forest. 

TABLE III 



Species 

Frequency 

Average No. 



percentage 

of Individuals 

1 

Western Magpie 

. 40 

.47 

2 

Splendid Wren . 

. 40 

1.93 

3 

Yellow-tailed Thornbill .... 

. 40 

1.23 

4 

Scarlet Robin . 

. 27 

.47 

5 

Grey Fantail ... 

. 20 

.20 

6 

Western Slivereye . 

. 13 

1.73 

7 

Willy Wagtail . 

. 13 

.13 

8 

Budgerygah . 

. 13 

4.46 

9 

Singing Honeyeater . 

7 

.13 

10 

Australian Pipit .. 

. 7 

.06 

11 

Kookaburra . 

7 

.06 

12 

Rufous Whistler . 

. 7 

.06 

13 

Magpie-lark . 

. 7 

.20 

14 

Brown Thornbill . 

7 

.06 

The largest number of 

species seen on any 

one day was 6 


the smallest, nil; and the average, 2.4. 

The Budgerygahs, recorded twice, were stragglers, part of an 
irruption recorded in the W.A. Nat., vol 3, p. 38. 

Other birds recorded in other orchards, or in this same orchard 
at other times were: Dusky Wood-swallow, Elegant Parrot (once), 
and Red-capped Robin. 

PASTURES 

Cleared and developed pastures were usually quite small, from 
about three to ten acres. Magpies and Pipits feed in them, Tree 
Martins and Dusky Wood-swallows forage over them, and Willy 
Wagtails appear along the margins. Other species, of course, occur 
in transit. 
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FROM FIELD AND STUDY 

Early Arrival of Bee-eaters.—Bee-eaters (Merops ornatus) 
usually appear in the Bolgart district during the first week in 
October. In 1954 their first appearance was noted on the first day 
of September. The birds were numerous and their “reedy” calls 
filled the skies. Soon after the flock spread out and only individuals 
were seen. 

—RICA ERICKSON, Bolgart 

Tortoises as predators on water-birds.—In January, 1954, I was 
watching a Coot (Fulica atra) with its head beneath the water and 
body tipped up like a feeding duck. Pronounced jerking move¬ 
ments of its body made me realise that it was trying to free itself 
from a tortoise that had gripped it firmly by the neck and was 
attempting to drag it beneath the water. Within seven minutes the 
Coot was dead. 

Previously I had seen ducks grasped by tortoises, but they had 
always been able to struggle free. However, it is probable that 
smaller birds and the young of larger species are frequently taken 
by tortoises. 

—JULIAN R. FORD, Fremantle. 

Out of season blooming of Stylidium repens .—The exceptional 
floods in February of this year caused an extraordinary blooming 
of the Matted Trigger-plant (S. repens ). In the Bolgart district this 
plant usually blooms twice- a year, in autumn and spring (see 
(W.A. Nat., vol. 2, 1950, p. 97). However, these plants were seen in 
flower a week after the February floods. The succeeding hot dry 
weather brought the blooming to an abrupt and definite end. The 
plants lay dormant again until the April rains when the same indi¬ 
vidual plants bloomed freely, a second time within a few weeks, 
the normal autumn flowering time. 

It may be mentioned that in the Albany area in some years 
S. repens may be found in bloom during most of the summer 
months, which may be the result of prolonged damp weather. 

—RICA ERICKSON, Bolgart. 

The “New Tortoise”.—With reference to the supposed new 
tortoise, Emydura inspectata Glauert, 1954 (West. Aust. Nat., vol. 
4, no. 6, p. 125), intimation has been received from Dr. Ernest Wil¬ 
liams of the Biological Laboratories of Harvard University point¬ 
ing out that it is a synonym of Pseudemydura nmbrina Siebenrock, 
1907 (Sitzb. Akad. Wiss. Wien, 116, Abt. 1, p. 1205). This tortoise 
is known only from the type which reached the Vienna Natural 
History Museum in 1839 from Australia. 

Application to Vienna for further information has resulted in 
a letter from Dr. J. Eisclt, who regretted that particulars con¬ 
nected with the type, in Fitzinger’s writing, were limited to the 
words — <( Phrynops Macquarrii. Nova Hollandia Jun.” 

As at the time of receipt of the specimen Western Australia 
was often referred to as Nova Hollandia it is probable that it was 
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collected in Western Australia and possibly by Dr. L. Preiss, who 
was actively collecting near Perth at that time (see W.A. Nat., vol. 
1, 1948, p. 147). 

—L. GLAUERT, W.A. Museum, Perth. 

Red-eared Firetail Finch in the Darling Range.—During a brief 
visit to the Byford section of the Darling Range on August 15, 
1954, two Red-eared Firetails ( Zonaeginthus oculatus ) were ob¬ 
served in a Hakea thicket. The exact locality would be about 27 
miles from Perth and approximately 2 miles from the Bunbury 
Highway. No nesting was evident. 

—JULIAN R. FORD, Fremantle. 

On September 4, 1955, we observed a Red-eared Firetail in 
dense shrubbery beside the north-central shore of Mundaring 
Reservoir. 

—JOY RUSSELL (Ballidu) and ANNE LISLE (Mt. Pleasant). 

Two Red-eared Firetails were seen in the Araluen valley on 
May 1, 1955. 

The first was seen in a dead Grevillea about 18 inches above the 
ground. The red rump and black and white spotting underneath 
were seen, and on being flushed the red rump was again noted. 

The other was seen in a live Grevillea thicket bordering the 
stream. A number of small birds were feeding nearby, and the 
Firetail was on the outskirts of the group. A good view was 
obtained, and the black and white spotting underneath, and red 
patch near the eye were clearly seen. 

Records of this bird in the Darling Range in the past few years 
include Jarrahdale (D. L. Serventy, W.A. Nat., vol 2, p. 165), Won- 
gong Gorge (V. N. Serventy, W.A. Nat., vol. 3, p. 118), and 53-mile 
peg, Albany Highway (K. G. Buller, W.A. Nat., vol. 4, p. 91). 

—ERIC LINDGREN, Nedlands. 

The White Ibis at Bunbury.—On March 15, 1955, a visitor to 
Western Australia, Mr. N. Barrett, wrote to me reporting the pres¬ 
ence of a White Ibis (Threskiornis aetliiopica) “feeding along the 
margin of one of the low samphire covered islets near the mouth of 
Leschenault Estuary”. The bird was present near the estuary for 
several days and then disappeared. Mr. Barrett was familiar with 
the species in the Eastern States, and had available for reference 
Serventy and Whittell’s Handbook of the Birds of Western Australia 
and Cayley’s What Bird is That? The White Ibis was first recorded 
in the South-west during the general irruption of northern birds in 
3952 (W.A. Naturalist, vol. 3, 1953, p. 184). 

—L. GLAUERT, W.A. Museum, Perth. 

On June 30, 1954, I got a good view of a White Ibis on the edge 
of the river, quite close to the town, just across from the Yacht 
Club. It flew to a small pool in the mangroves in company with 
about 12 White-faced Herons. On going closer I could see quite 
clearly the black wing feathers and black sickle-shaped bill. An 
Egret was also there and repeatedly rushed at the Ibis. 
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On March 17, 1955, our local newspaper published an account 
by Mr. Norman Barrett [referred to above] of his seeing a White 
Ibis in the same locality. He also requested information on its 
local status. In answer, three persons, including myself, claimed 
to have seen White Ibis here, the other two having seen it that 
week, one at Collie Bridge, the other at Glen Iris, on the outskirts 
of the town. 

Three months later on June 4, 1955, while travelling by road 
to Busselton I saw a pair of what I took to be White Ibis “short- 
hop-flying” on a clearing near a large expanse of swamp country, 
about 5 miles out of Bunbury. 

On June 26, I saw two large birds in flight, which I again sup¬ 
posed were Ibis, above the Estuary near the Quarantine Station. 
That afternoon I walked there and obtained a good view of two Ibis 
intently feeding at the water-edge. 

—LOIS E. WALLACE, Bunbury. 

Nesting Records—1946 and 1947. — For comparison with data, 
published by I. C. Carnaby and A. H. Robinson, I submit the follow¬ 
ing summaries of observations made at Bilbarin, near Corrigin, in 
1946, and at Caron in 1947. 

At Bilbarin, the winter of 1946 was wetter than average, but 
was followed by a dry spring — a poor year from the agricultur¬ 
ists’ viewpoint. 

At Caron, 1947 was a “good” year, rainfall, in points, recorded 
at the Caron Railway Station being: Jan. and Feb., nil; Mar., 204; 
Apr., 105; May, 257; June, 117; July, 197; Aug., 72; Sept., 54; Oct., 
310; Nov. and Dec., nil. Total, 13.16 inches. 

In the following records of nests with eggs or young, progress 
of breeding is indicated by symbols: E, nest with eggs; Y, young 
chick; F, fledgling; U, young—stage of development unknown; B, 
adult brooding. 

BILBARIN—1946 

July 28—Yellow-tailed Thornhill, (E). Sept. 29, (E). Dec. 15, (B). 

Aug. 10—Magpie-lark. (E). Sept. 15, (E). Oct. 13. (E). 

Aug. 25—Pipit. (E). 

Aug. 26—Brown-headed Honeyeater, (U). Aug. 27, (U). 

Sept. 15—Western Magpie. (U). 

Sept. 15—Chestnut-tailed Thornhill, (U). 

Sept. 15—Brown Flycatcher. (E). Oct. 20. (E). Oct. 27, (Y). Nov. 17, (E). 
Sept. 22—Welcome Swallow. (?E). Oct. 27, (U). 

Sept. 22—Willy Wagtail. (B). 

Sept. 22—Red-capped Robin, (E). Oct. 20, (F). 

Sept. 29—White-winged Trlller, (E). Oct. 21, (E). 

Sept. 29—Horstleld Bronze Cuckoo, (E). In nest of Red-capped Robin found 
Sept. 22. 

Oct. 20—Fairy Martin. (E). 

Oct. 27—Rainbow-bird, (?U). 

Nov. 3—Elegant Parrot, (F). 

Nov. 3—Red-tipped Pardalote, (?B). 

Nov. 17—Black-faced Wood-swallow, (B). 

CARON—1947 

July 27—Brown Thornhill (Nest and egg shell). 

July 29—Dusky Miner, (E). Oct. 12, (E). 

Aug. 24—Weebill, (?B). 
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^ug. 25—Magpie-lark, (U). Aug. 31, (B). Oct. 12, (F). Oct. iu, (B). 

^ug. 27—Corvus (sp.), (U). 

^ug. 27—Pied Butcher-bird, (E). Sept. 28, (B). 

,\ug. 27—Tawny Frogmouth, (E). 

^ept. 5—Tree Martin, (?B). 

$ept. 12—Welcome Swallow, (Y). Nov. 17, (B). 

$ept. 21—Nankeen Kestrel. (E). Sept. 29, (E). 
gept. 28—Grey Currawong, (?B). 

^ept. 28—Black-faced Cuckoo-shrike, (E and Y). 
gept. 28—Galah, (?B). 

Oct. 12—Red Wattle-bird, (E). 

Oct. 19—Western Magpie, (U). 

—ERIC H. SEDGWICK, Williams. 

Grey Butcher-bird (Cracticus torquatus), an abnormal Clutch.— 
^fhe breeding population of this species on “Yanjettee” is approx¬ 
imately 12 pairs. During September, 1953, five nests were investi¬ 
gated, three with four eggs each, one with seven eggs, and one in 
vvdiich the birds had not then laid. One nest of four eggs disap¬ 
peared, another hatched out four young which also disappeared, 
a nd the nest of seven eggs, the building of which had been rather 
protracted, hatched out seven young. This nest which was only 
c ight feet from the ground in an open position was first noticed to 
pave seven eggs on September 18. On October 7, when I visited it, 
511 eggs had hatched and the shell of one egg was still in the nest, 
sphere were only six birds left in the nest on October 30 and another 
0 ne had disappeared by November 1. Possibly the two missing 
pjrds had fallen out, as the nest was much over-crowded. 

On November 3 two young birds were sitting on a limb within 
pne foot of the nest and the other three were found in the sur¬ 
rounding timber. Four of these birds were ringed. They all had 
yellow gapes and palate. 

The young birds called very often with a low location note 
which undoubtedly helped their parents to find them and it was 
also helpful in keeping the young together. It was interesting to 
watch a young bird which had fallen to the ground clamber up the 
trees using its wings as supports and then make short flights to 
higher branches. They stood like statues when approached, as do 
young Magpies. Both parents fed what appeared to be long worms 
to the young ones who had some difficulty in swallowing them. 
The parents assisted the young in their efforts to eat worms but 
often the worm was dropped, in which case the adult flew down, 
picked it up, and flew away with it. They did not offer it again to 
the young one. 

On November 6 I only located 3 young and they showed little 
progress in the three days. 

November 20 I again only found 3 young and there appeared to 
be considerable difference in their progress over the last fourteen 
days. All tails had grown but that of the little dark-breasted 
ringed bird least, and it appeared the most backward generally. 
They were all still awkward in flight and used the location note to 
keep together and to inform their parents of their whereabouts. 
They showed no signs of feeding themselves. 
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November 29 there were still at least three birds being fed. They 
were getting more venturesome and sometimes flew to their parents 
for food instead of waiting for it to be brought. It was noticed 
that any movement overhead such as a Wattle-bird flying induced 
a begging response. One bird appeared to be searching for food in 
the foliage. They were moving about with increasing confidence 
mostly in hops along the limbs. 

November 30, three birds were noticed, two of which were 
ringed. 

December 6, I flushed a ringed bird from the ground. Appar¬ 
ently they were becoming independent but this bird had not quite 
attained the agility and confidence of an adult. This was the last 
time I recognised any of the young birds. 

How many young birds of this abnormal clutch survived to 
become adults I do not know, but five young birds (four ringed 
and one unringed) were seen after the last birds had left the nest. 
I assume the two young which had disappeared earlier were dead. 
Unfortunately I did not visit the nest regularly, so I cannot say 
how the eggs were laid. I never saw more than one bird at the nest, 
but two birds fed the young regularly once they were on the wing. 
There was no noticeable variation in the eggs to suggest that the 
eggs had been laid by two females. In a similar clutch recorded 
in the Emu (Vol. 13: 194) by H. L. White, there was evidence to 
show that it was laid by two females; some eggs were larger and 
marked differently. —ANGUS ROBINSON, Coolup. 

PROJECTS 

The following members are engaged on projects in which the 
co-operation of other naturalists is desirable. 

(1) Dr. D. L. Serventy is studying the factors that influence 
the breeding season of birds. Rainfall is one of these, as was well 
illustrated by the out-of-season breeding following the heavy rains 
of Jast February. Any information on this unusual Autumn breed¬ 
ing may be sent to the Editor who will forward it on to Dr. 
Serventy in England. 

(2) Mr. Eric Sedgwick of Williams is preparing a survey of 
the spread of the two introduced Turtle-Doves, Streptopelia chin - 
ensis and S. senegalensis. He will be pleased to receive informa¬ 
tion on the occurrence, relative abundance, and the first appear¬ 
ance of the doves in any district. 

(3) Mr. Peter Slater is studying plumage and behavioural 
changes in young hawks, and has a permit to keep them. Any 
member knowing the location of a nest with young hawks is 
requested to contact Mr. Eric Lindgren (38 Broadway, Nedlands) 
who will capture the hawks and send them on to Mr. Slater. When 
the study is finished all hawks will be released in their nest locality. 

ERRATUM 

On p. 175 of Vol. 4 in the key to genera transpose Phyllodac- 
tylus and Diplodactylus. 
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GECKONIDAE (PART I!) 

By L. GLAUERT 

The scalation on the head of the Geckonidae is much altered, 
being reduced for the most part to small granular scales. It is, 
however, possible to identify those which surround the mouth and 
nostrils. These comprise the rostral, upper labials and the nasals; 
of these the anterior nasals of the following descriptions are also 
known as inter-nasals. The mental (chin) and lower labials can 
also usually be distinguished. In the genus Diplodactylus these 
shields are of considerable importance. 

GENUS DIPLODACTYLUS * 

Digits free, not dilated at the base, sometimes widened at the 
tip, all clawed, the claw retractile between two plates under the 
extremity of the digit, basal portion below with transverse lamellae 
or tubercles; upper surface covered with uniform small scales. 
Upper surface of the head and body covered with juxtaposed scales 
or granules uniform or inter-mixed with large tubercles or spines. 
Abdominal scales at times slightly overlapping. Pupil vertical. 

* in the key to the genera of W.A. Geckonkls on page 175 of Volume 4. the 
words Phyllodactylus and Diplodactylus were inadvertently transposed. 

a. scales on the back not uniform: 

b. enlarged scales or tubercles dark: 

c. tail with two rows of spines . spinigerus 

cc. tail without rows of spines . strophurus 

bb. enlarged scales or tubercles white and glossy, in 

a black ring . .. elderi 

na. scales on the back uniform: 

d. digits with large transverse lamellae below: 

e. a number of longitudinal stripes above and 

below. Anterior nasals not in contact . michaelseni 

ee. anterior nasals in contact. Longitudinal stripes 
absent or limited to bordering the vertebral 

area .. vittatus 

dd. digits with circular or oval granules below: 

f. one anterior labial enlarged, the rest not 
larger than the adjacent granules 
. conspicillatus & hilli 
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ff. upper labials enlarged decreasing in size 
backwards: 

g. rostral entering the nostril . alboguttatus 

gg. rostral not entering the nostril: 

h. first labial entering the nostril . stenodactylus 

hh. first labial not entering the nostril . pulcher 

DIPLODACTYLUS SPINIGERUS (Gray) 

I-Iead oviform, snout rounded, longer than the distance between 
the eye and the ear opening; ear opening roundish or oval and 
oblique. Body and limbs moderate. Digits with large transverse 
lamellae below, about seven under the fourth toe, two or three 
basal ones often divided. Upper surface granular with conical 
tubercles which may take the form of soft spines towards the tail, 
usually arranged in two irregular lines bordering the zigzag band 
along the back. Rostral more or lesss pentagonal, completely 
divided; nostril pierced between the rostral, first labial and three 
or four small nasals; from 12 to 14 labials, at times 10 to 15; 
mental small, trapezoid, slightly larger than the adjacent labials. 
Lower surface covered with uniform granules larger in the greyish 
form. 

Males with about a dozen preanal pores and three or four 
enlarged tubercles on each side of the base of the tail. Tail about 
as long as the body without the head, covered with irregularly 
spaced granules and bearing dorsally two rows of soft spines. Upper 
surface greyish with a darker zigzag band along the back and a 
fainter one along the sides; or almost uniform dark brown, often 
with a faint indication of the dorsal band. Under surface whitish 
or yellowish with scattered blackish granules. 

Length: 140 mm. (51- inches). 


KEY TO THE FORMS 


a. no large spines over the eyes spinigerus spinigerus (Gray) 
aa. two large spines over the eyes: 

b. area between the two rows of spines on the tail 

uniformly granular spinigerus ciliaris (Blngr.) 

bb. area between the two rows of spines on the tail with 

rows of enlarged tubercles . spinigerus aberrans 

(Glauert) 


DISTRIBUTION 


D.s. sjiinigerus —Widespread south of 26°S and on islands off the 
coast. 

D.s. ciliaris —Inland north of 30°S. 

D.s. aberrans - West Kimberley and the Pilbara Districts. 


DIPLODACTYLUS STROPHURUS (Dum. and Bibr.) 

Head oviform, snout rounded, as long as, or slightly longer than 
the distance between the eye and the ear opening; ear opening 
roundish. Body and limbs moderate. Digits with large transverse 
lamellae below, seven under the fourth toe, three basal ones 
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divided, the others errtarginate, almost cordiform. Upper surface 
rather coarsely granular, smallest on the sides, with irregularly 
scattered tubercles, which may be flattened or conical. Rostral 
rectangular or faintly pentagonal, not divided; nostril pierced 
between the rostral, first labial, and three nasals, the anterior the 
largest; ten, eleven or twelve upper labials, ten or eleven lower; 
mental trapezoid, not much larger than the adjacent labials. 
Lower surface covered with small uniform granules. Tail shorter 
than the body, covered with whorls of granules and sub-conical 
tubercles, three rows of granules and one of tubercles on each 
segment, at times imperfect below. Upper surface uniform brown¬ 
ish, black in three instances, dark grey in another, under surface 
uniform whitish. 

Length: 140 mm. (5 inches) females. 

The specimens in the collection are from Exmouth Gulf, Shark 
Bay and Murchison areas. 

DIPLODACTYLUS ELDER1 (Stirling and Zietz.) 

Head oviform, convex; snout rounded, a little longer than the 
distance between the eye and the ear-opening and more than once 
and one half the diameter of the orbit; ear-opening minute, oblong, 
vertical, 1mm. long. Body moderately elongate, depressed. Limbs 
moderate; digits much depressed, with large transverse lamellae 
below, five under the fourth toe of which the distal is incised and 
cordiform. Body and limbs covered with small, smooth granules 
inter-mixed with larger ones of different sizes, which are very 
white and glossy and form the centre of black annuli, which are 
sometimes confluent and arranged in very irregular oblique or 
transverse rows; at the side they become smaller and more scat¬ 
tered; on the limbs and tail they are still smaller. Colour brown¬ 
ish grey above with black annuli, under surface light coloured with 
large whitish spots forming two median and two lateral rows. 
Total length of a specimen from Ellery Creek, South Australia — 
66 mm (2i inches); head length 11 mm; width 8 mm; body 31 mm; 
tail 24 mm; fore limb 15 mm; hind limb 17 mm. 

The type was collected at the Barrow Range near the South 
Australian borders. The species is not represented in the Museum’s 
collection. 

DIPLODACTYLUS MICHAELSENI, Werner 

Head high, convex, snout slightly rounded, hardly longer than 
the distance from the eye to the ear-opening; half as long again 
as the diameter of the eye. Eye large. Ear small, circular. Body 
and limbs rather slender; digits moderate, somewhat depressed. 
No visible distal expansion, lower surface with transverse lamellae, 
the three apical entire, the others divided. Dorsal and ventral 
surfaces covered with small, smooth convex granules. Rostral 
pentagonal with a median groove. Nostril pierced between the 
rostral, first upper labial and six nasals, the first, the largest, 
separated from its fellow by three granules; thirteen upper and 
thirteen lower labials; mental small, trapeze-shaped, not differing 
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lrom the adjacent labials, no chin shields. Tail somewhat swollen, 
covered with scales like those on the rest of the body. Coloration 
light reddish brown (tail more yellowish brown), with yellowish 
white, dark-edged stripes, the vertebral extending from the occiput 
to the tail, becoming indistinct on the tail, a second pale stripe 
commencing on the canthus rostralis halfway between the nostril 
and the eye, passes along the side of the head and body to the tip 
of the tail, another indistinct band, partly reduced to elongated 
markings, extends from behind the eye to the root of the tail; 
another parallel to this but more complete, extends from the gape 
of the mouth over the ear to the insertion of the hind limbs; below 
this faint indications of one or two further stripes can be dis¬ 
tinguished. Under surface with traces of dark longitudinal stripes. 
Occiput with a pale horseshoe mark; throat and limbs with indis¬ 
tinct dark spots. 

Length: 53 -f- 27 mm (3 inches). Head 15 mm long, 10 mm wide. 

Forelimbs and hind limbs equal (20 mm). 

A single specimen (the type) is known from Denham, Shark 

Bay. 


DIPLODACTYLUS VITTATUS , Gray 

Head short, very convex, snout rounded, slightly longer than 
the distance from the eye to the ear opening; ear opening small, 
round or horizontally oval. Body short, limbs moderate. Digits 
short, depressed, somewhat expanded distally, below with a series 
of enlarged oval tubercles, at times breaking into two, the two 



Diplodactylus vit tutus - Queen Victoria Springs 

— Photo by Vincent Serventy 
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oval plates at the tip separated from enlarged tubercles by a 
narrow area covered with small granules. Upper surface covered 
with uniform small granules, largest on the snout. Rostral rect¬ 
angular, twice as wide as high, with or without a short median 
groove; nostril pierced between the rostral, first labial and five or 
six nasals, the anterior largest and in contact with its fellow, the 
others granular, ten, eleven or twelve upper labials decreasing 
gradually in size backwards; up to thirteen lower also gradually 
decreasing backwards; mental trapezoid but slightly larger than 
the adjacent labials. Under surface covered with small homo¬ 
genous granules, smallest on the chin and throat, largest on the 
lower abdomen. Tail about as long as the body without the head, 
somewhat swollen, tapering to a point and constricted at the base, 
with whorls of subrectangular scales much larger than those on 
the back. Males with a small group of pointed conical tubercles 
on each side of the base of the tail, no pores. Colour very variable, 
brown above with a light dark-edged festooned vertebral band; 
bifurcating on the nape and extending to the eyes; the markings 
may be broken up to make reticulations and transverse spots, the 
ornatus of Gray, or into numerous small whitish spots, the 
.polyopthalmus of Guenther. In all cases the sides are more or 
less intensely spotted and the undersurface white and immaculate. 
The lizard grows to about 85 mm (3i inches). 

The species is found in many parts of the State from Nicol 
Bay and Bernier Island in the north throughout the South-West 
and east along the coast to Eyre. It has also been collected in 
the Eastern Goldfields. 

DIPLODACTYLUS CONSPICILLATUS, 

Lucas and Frost 

Head high, convex, snout pointed, longer than the distance 
between the eye and the ear-opening, ear-opening small, rounded. 
Body moderate, limbs slender, when adpressed they meet or over¬ 
lap. Digits with somewhat enlarged rounded tubercles below, apex 
not dilated, with two small oval plates below. Upper surface of 
body covered with small granular scales, largest on the back, 
smaller ventrally and smallest on the sides. Rostral large, 
hexagonal, not twice as wide as high, faint median cleft above; 
nostril pierced between seven or eight nasals, the anterior and 
upper ones largest, the rest small and granular; a hexagonal plate 
separates the swollen anterior nasals; one anterior labial enlarged, 
the rest not larger than the adjacent granules; mental large with 
a small process behind; lower labials not distinguishable from the 
adjacent granules. Ventral scales small, oval, granular. Tail 
short, suboval, mucronate, slightly convex above, flattish below with 
rows of transverse, swollen, hexagonal scales above and rounded 
slightly overlapping granules below, not regularly arranged. Males 
without pores but seven or eight small blunt conical spines on each 
side behind the vent. 
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Pale yellow orange with irregular natal brown reticulations 
on the body and limbs, head with dark spots on the crown, snout 
uniform natal brown with a pale band from the rostral along the 
canthus rostralis to above the eye; ventral surface almost uniform 
whitish. Length up to 75 mm (3 inches). 

Originally discovered in Central Australia (Charlotte Waters) 
the species lias since been recorded from Lawlers and Broome.* 
The only specimen in the collection was found near Carnarvon. 

* This will probably bo found to bo D. hilli. 

DIPLODACTYLUS HILLI, Longman 

This lizard is closely related to the preceding and may be 
merely a sub-species, as suggested by Loveridge. It can be separ¬ 
ated by its shorter limbs, which do not overlap when adpressed, 
the scalation, the dorsals and vcntrals being about equal, and the 
granules on the underside of the tail which are arranged in regular 
transverse rows; the tail also lacks the mucro. The colouration 
too is different, being greyish with the darker reticulation replaced 
by a peppering of dark brown which is intensified in places to 
suggest cross bands; on the head there is the pale canthus rostralis 
bordered above and below by uniform dark brown. The under 
surface is immaculate whitish. 

This gecko has been recorded from Darwin, the type locality, 
and Kalgoorjie. The single specimen in the Museum’s collection 
was obtained at Wotjulum in West Kimberley. 

DIPLODACTYLUS ALBOGUTTATUS, Werner 

Snout rounded, slightly longer than the distance between the 
eye and the ear-opening, one and a quarter times as long as the 
diameter of the eye. Eye large. Ear-opening small, elliptical, 
oblique. Limbs rather slender, fingers and toes moderately long, 
not expanded distall.y, below with granules and two small rounded 
plates at the tip. Tail rather long, slightly thickened, then taper¬ 
ing gradually to the tip. 

Scales homogeneous, dorsals not markedly larger than the 
laterals, distinctly larger than the ventrals, overlapping; scales on 
the tail in regular whorls. Rostral almost twice as wide as high, 
rectangular, with a short median division above. Nostril pierced 
in the rostral, first labial and four nasals, the upper much enlarged, 
in contact with its fellow. Ten or eleven upper labials, eleven or 
twelve lower; mental longer than wide trapezoid, rounded behind, 
% not larger than the adjacent labials, gular scales in contact with 
the lower labials somewhat enlarged. 

Length 44 -f- 42 mm (3i inches); head 14 mm; width 8 mm; 
fore limb 15 mm; hind limb 19 mm. 

Male with throe small conical tubercles on each side of the 
base of the tail. 

Pale grey, almost white, with indistinctly bordered light brown 
spots dorsally, a very indistinct grey lateral zone on which are a 
row of rather large round, white spots, another row above these, 
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•dering the dorsal zone. Limbs with brown marblings and small, 
°te spots. Tail with brown markings which may take the form 
W f reticulations or indistinct cross bands. North-west Australia. 
Type locality Denham, Shark Bay. The Museum has a specimen 
from Hooley Station. 

DIPLODACTYLUS WOODWARDS Fry 

The only specimen is the type which is somewhat shrivelled 
'ind discoloured, the description is therefore approximate and based 
upon Fry. 

Head elongate oviform, very convex, snout rounded, as long as 
the distance from the eye to the ear. Ear-opening very minute. 
Body and limbs moderate, tail as long as the body without the 
head apparently not incrassated. Digits cylindrical, not widened 
it the tip, with a row of enlarged granules below and two slightly 
diverging plates at the tip. Rostral twice as broad as high, 
pentagonal, notched above with a short groove extending down the 

r third. Nostril pierced between the first upper labial and 
tour nasals, the anterior largest and separated from its fellow by 
(wo enlarged, hexagonal granules. Eleven upper labials, mental 
longer than broad, broader in front than behind, slightly longer 
than the adjacent labials. Scales on the head granular, very 
convex, largest on the snout bordering the labials; on the back like 
those on the head, larger than those on the sides, those on the 
ventral surface flattened and slightly overlapping; on the limbs 
granular, on the tail squarish, larger than the body scales, 
arranged in rings. 

In the original descriptions the colour is given as “Back light 
brownish, with eight or nine alternating darker brown bands con¬ 
sisting of a network enclosing occasional white spots. Large white 
spots on the sides between the bands. A band of reticulations on 
the loreal region and behind the eyes, connecting with its fellow 
on the occipital region. Upper surface of limbs with faint reticu¬ 
lations. Tail with alternating brown bands dorsally, connected 
with each other laterally. Under surface uniform creamish.” 

Total length: 51 mm (2 inches). 

The only specimen, the type, was collected in the Strelley 
River area by Dr J. B. Cleland. 

NOTE. Lizards vary in proportions and colour, the young 
being at times markedly different from the adult, so that it is 
possible that this may be the young of D. alboguttatus . 

DIPLODACTYLUS STENODACTYLUS, Blngr. 

Head very convex; snout rounded, as long as the distance 
between the eye and the ear-opening; ear-opening small, round. 
Body and limbs rather stout; digits not dilated at the tip, covered 
above and below with small granular scales, apical plates small, 
longer than broad. Body and limbs covered with granules, those 
on the snout the largest; rostral twice as wide as high, with a 
median cleft above. Nostril pierced between the first labial and 
five nasals, the first the largest, and in contact with its fellow, the 
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others small and granular; ten upper and ten lower labials. Mental 
trapezoid, no chin shields but enlarged flat granules gradually 
passing into the minute granules on the throat. Male with 3 pre- 
anal pores on each side and a conical tubercle at the root of the 
tail on each side. Tail constricted at the base, then somewhat 
swollen and tapering to the tip. Colour pale brownish above with 
a light brown-edged vertebral stripe, bifurcating on the neck, 
passing through the eye, its branches meeting again at the tip of the 
snout; the crown dotted with lighter colour, lower parts white. Tail 
coloured like the back. Mouth to vent 45 mm (12 inches); head 
12 mm; width of head 8 mm; fore limb 14 mm, hind limb 19 mm. 

Described from a single specimen without a tail, caught at 
Roebuck Bay by F. Dahl. It is also known from Derby. Not 
represented in the collection. 

DIPLODACTYLUS PULCHER, Steind 

Head short, very convex, snout pointed, longer than the 
distance between the eye and the ear-opening, about once and one 
third the diameter of the eye; ear-opening small, circular or oval. 
Body moderate; limbs rather long and slender. Digits with small 
round tubercles below, apex not dilated, with two oval plates 
distally. Upper surface covered with small granules, largest along 
the middle of the back. Rostral large, pentagonal, slightly notched 
above with or without traces of a short median groove; nostril 
pierced between five, six or seven nasals, the anterior the largest, 
separated from its fellow by a polygonal scale, labials rather 
variable from eleven to thirteen upper and eleven or twelve lower, 
the first much the largest, the others but a little larger than the 
adjacent granules; mental subpyramidal, rounded behind, about 
twice as long as the adjacent labials. Scales on the lower surface 
small, granular, smaller than those on the back. Tail pointed, 
somewhat swollen, constricted at the base, about as long as the 
body without the head, covered with whorls of small subquad- 
rangular granules. Males without pores, a group of about six 
conical tubercles on each side of the base of the tail. 

Colour variable, generally wood-brown above with irregular 
light transverse spots edged with blackish on the body and tail, 
ground colour becoming gradually lighter on the side passing into 
the white of the under surface, with one or two lines of whitish 
dots; head like the back with a dark horseshoe line extending from 
behind the eyes round the occiput. A colour variation in which the 
light transverse spots are represented by a pale dark-edged verte¬ 
bral stripe, representing the variety dorsalis of Werner, is known 
from Bernier Island in the north to Toodyay in the south. This 
may also be the bilirieatus of Lucas and Frost from Central Aus¬ 
tralia although the “anterior nasals” are not in contact. Average 
length about 80 mm (33 inches). The distribution is very wide¬ 
spread in Western Australia from the Pilbara area in the north to 
Beverley in the south, and from the west coast of the Gascoyne 
region to Central Australia. It is not known to occur in the 
Metropolitan area. 
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ARCHIBALD MENZIES AND THE FISHES OF KING 
GEORGE'S SOUND 

By G. P. WHITLEY, F.R.Z.S. 

Through the kindness of my late friend Major H. M. Whittell, 
O.B.E., I have been able to peruse a typescript copy of the “Journal 
of Archibald Menzies, Botanist, with George Vancouver at King 
George’s Sound, September 27, 1791 to October 13, 1791” (British 
MuseumAddl.Ms.32641). The folios of the original are nos. 41 to 
73. The general observations on fish and fishing by Menzies are as 
follows; he also named some new species which claim attention 
here. 

1791— 

Sep. 29 
folio l f 3 — 

“We first landed on the west side where we found the fishing 
party employed in hauling the Seine with little or no success.” 

folio 50 — 

“We saw some rude fish wares which did not bespeak much 
ingenuity in the contrivers.—They consisted of a row of small 
boughs of Trees stuck close together in the sand about two or 
three feet & kept close at the top by cross sticks along both 
sides fastened together with small withies & along their 
bottom some stones sand & gravel was raised up behind to 
prevent the fish escaping.” 
folio 53 — 

“We left looking glasses beads fish-hooks & other trinkets in 
some of the best huts . . .” 

Oct. 4 

[In Oyster Harbour a large party of officers and men went 
to haul the Seine on 4 Oct. 1791] . . . 

“but their Seines were torn up & renderd so useless with the 
stumps of old trees that they had little or no success in 
fishing.” 
folio 60— 

“The Seine was hauled in every situation about the sound 
where it was likely to procure most fish, but those on board 
were frequently more successful with their hooks and 
lines . . . ♦” 
folio 61 — 

. . we examined with the greatest care round their huts and 
fire places & could find no vestiges of the bones of birds 
animals or fish, no Shells or any remnant whatever that might 
enable us to form a criterion of their means of subsistence.” 

folio 65 — 

“Fish we have already observed were not very plenty & we in 
some measure ascribd this scarcity to the number of large 
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Sharks which frequented the Sound. Among those taken in 
the Seine or with Hook & line were the Sur mullet—the 
common Mackrel— Batistes sinensis- Batistes forcipatus. Two 
species of the genus Gasterosteus & several species of Bream 
of which I had opportunity to describe only the two following 

SPARUS 

gut tat us S. caerulescente fuscus, corpore ocellis flavicantibus 

cauda integra. 

9 3 

B.5. D.—. P. 12. V.l,6. A.—. C. 14. 

11 10 

This fish is thick & strong & about 13 inches in length, 
folio 66 — 

its general color is brown imbued with azure, markd all over 
the body with numerous pale yellow spots especially on the 
back & sides, but they become fainter on the belly which is 
whitish: these spots do not extend on the head or fins which 
are nearly the general color of the body, except that the dorsal 
& anal fins together with the tail are tipt with dirty yellow. 
The head is punctuated with minute dots. Eyes are large 
sides brown tingd with blue with the inner edge red. The 
two foremost teeth in each jaw are large & projecting, the 
rest are regularly placed & gradually diminish in size towards 
the back part of each jaw. The body is coverd with large 
scales. The lateral line is but faintly markd, it is placed 
pretty high & runs parallel with the back till it comes opposite 
the end of the dorsal fin where it bends downward & from 
thence goes streight to the tail. 
folio 66 — 

“The dorsal fin consists of 21 rays the first nine are spiny & 
the rest soft. 

The anal fin has 13 rays, the first three are spiny, the rest 
soft. The pectoral fin is somewhat rounded & large consisting 
of 12 rays. 


SPARUS 

“ornatus S. rubescente fuscus, capitc pinnis dorsalibus anali- 
busque vittis caeruleis, corpore ocellis caeruleis, cauda integra. 
B. 5. D. 22. P. 14. V. 5. A. 15. C. 14. 

folio 67 — 

“The subject of this description is about a foot long & beauti¬ 
fully ornamented with blue streaks about the head & on the 
dorsal & anal fins but blue spotted on the body—the general 
color on the upper part of the head & behind the eyes is of a 
darker brown than the rest of the body—the irides are reddish 
—the back dorsal fin anal fin & tail are of a reddish-brown— 
the two foremost teeth in each jaw are large & projecting, 
those in the upper jaw are separated so as to admit the other 
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two between them when in contact—the other teeth are placed 
in a regular row & gradually decrease in size as they approach 
the back part of each jaw. 

The anal & dorsal fins consist of soft simple rays, but 
those of the tail are dichotomously branched. 

The lateral line is placed near & runs parallel to the back, 
till it approaches near the tail, where it bends down to the 
middle of the body & then runs streight to the tail.” 

On the 12th October, 1791, Menzies was in his friend, Lt. 
Broughton’s little boat to collect a petrel, and, he says, 

folio 72 — 

“whilst I was absent from the Discovery they caught a large 
Shark, which I regretted much in not being on board to 
examine it more particularly as it had 42 young ones alive in 
its belly—which on being set at liberty were able to swim 
about with agility, each of them were about 14 inches long & 
proves that this which appeal’d to be the Squalus glaucus is 
very prolific. As I knew this species to be viviparous 1 was 
anxious on this occasion to learn whether these young were 
in utcro, or whether to shun some danger they had swam 
down the fiishes throat to take shelter in its Maw as some 
authors relate of it.” 

NOTES ON MENZIES’ SPECIES. 

The Surmullet would be Upeneiclithys 'jiorosus (Cuv. & Val., 
1829), and the Mackerel, Pneumatopliorus australasicus (Cuv. & 
Val., 1832). 

As for Menzies’ Latin names, the ones then new have no stand¬ 
ing nowadays and are only quoted for their historic interest; they 
may be disposed of as follows: 

1. Balistes sinensis. Originally Batistes cliinensis Osbeck, 1765 = 
sinensis Forster, 1771. 

The fish identified as this species by Menzies was perhaps 
Monacanthus geographicus Cuvier, 1817, or some other common 
W. Australian Leatherjacket. 

2. Balistes forcipatus .—A name given by Gmelin, 1789, to an 
American file-fish illustrated by Willughby. 

Menzies* fish was more likely another leatherjacket, of which 
there are several species in King George’s Sound. Family 
Aluteridae. 

3. Gasterosteus spp. Unrecognisable now. Perhaps Scorpaenidae. 

4. Spams guttatus Menzies. This name has not apparently been 
used before. It evidently applies to the Spotted Parrot Fish, 
Pseudolabrus punctulatus (Gunther, 1862). 

5. Spams ornatus. Menzies’ name is now preoccupied by Sevas- 
tianov (Nova Acta Ac. Sci. Pctrop. xiv, 1805, 521). His King 
George’s Sound fish was a Maori or Rainbow Fish, Ophtkalmo - 
lepis lineolatus (Cuv. & Val., 1838). 
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NOTES ON THE ARTHROPOD FAUNA OF THE 
MUNDARING WEIR AREA 

By J. A. L. WATSON, Nedlands. 

A brief survey of the arthropod fauna of the area was carried 
out in November, 1955, with special reference to the occurrence 
of animals inside the pine forest and to the progressive disappear¬ 
ance of other forms in the marginal zones. The collecting was 
carried out at four distinct points: 

1. In a mixed stand of pine and native scrub next to the entrance 

gate. 

2. In the area along the path leading to the dam, about 1£ miles 

from the gate. 

3. In a strip of native bush between the pine forest and the 

Helena River at the Helena bridge. 

4. In an area of pure pine forest at the same locality. 

The insect fauna shewed a very clear reduction in the change 
from bush to pine plantation. Although the specimens secured 
were not, in the main, identified to species level, an apparent elim¬ 
ination of some large groups was marked, as was the increase in 
one group in the pine forest itself. Only two species of ‘open air’ 
insects were found in the pines, these being an Oenochromatid 
moth and an Aedes mosquito (alboanniilatus?); however, this 
apparent paucity of insects might disappear after more lengthy 
collecting. 

The typical structure of the litter fauna seemed, in a very 
crude analysis, to vary little from that of native bush, though a 
marked increase in the number of cockroaches was seen. The 
concentration of cockroaches was not as high as that reported by 
previous visitors to the area. The litter itself was very different 
in character from that of the normal plants, being very deep and 
moist, and of course coniferous, and a close examination of species 
present would perhaps reflect this difference. 

In the border areas, some of the plant feeders, both on vegeta¬ 
tion and on the ground, penetrated as far as the native vegetation 
persisted and the ground litter was not too dense. In these groups 
were Chrysomelid beetles and leaf-hoppers on one hand, and grass- 
% hoppers and crickets on the other. The predatory Rove beetles and 
Carab beetles were both found in the marginal zone, but none of 
these were located in the pine forest itself. 

Other groups did not apparently penetrate this far. Predomin¬ 
ant among these were the flower-feeding and plant-feeding forms, 
the aerial insects and some of the ground predators, particularly 
those hunting the open spaces between vegetated patches. Such 
forms as the mosquitoes, the Crane flies, and other smaller Diptera 
which seek shade during the day, were apparently not limited 
greatly in their distribution by the presence of the pines. Although 
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lj0 th ants and spiders were widespread in the area, none of these 
^ere collected. 

In summary, then, it was seen that the invasion of pine forest 
native arthropods was very limited, and apparently only those 
forms which could find an environment not grossly different from 
t jiat of their normal surroundings penetrated any distance. However, 
p must be borne in mind that the scope of collection was, of 
necessity, very small and that many forms were almost certainly 
overlooked. 

In the following lists: 

n = numerous (<x>20 or more), 
f = few (oolO — 20). 

Numbers following name = numbers collected. 

Numbers preceding name = locality number, 
p = predator. 

1. NATIVE BUSH 

a . Acacia 

3. Leaf Hoppers (Hem. Membracidae) n. 

3. Flea Beetles (Col. Chrysomelidae Halticinae) n. 

3. Chafers (Col. Scarabaeidae Melolonthinae) f. 

3. Click Beetles (Col. Elateridae) 1. 

3. Bees (Hym. Apidae) n. 

I,. Xanthorrhoea 

3. Leaf Beetles (Col. Chrysomelidae; Paropsis sp.; 1. 
c . Grevillea 

3. Leaf Beetles (Col. Chrysomelidae; 2 species; n. 

3. Soldier Beetles (Col. Lampyridae; Heteromastix sp.; n. 

3. Bees — n. 

(1. Resting on vegetation 

1. Scale Insect (Hem. Coccidae 9)1. 

3. Mosquitoes (Dipt. Culicidae. Aedes alboannulatus?) n. 

3. Crane Flies (Dipt. Tipulidae) 4. 

3. Home Fly (Plecopt. Leptoperlidaef) 1 (2?) near stream. 

e . In flight 

3. Dragon Fly (Od. Aeschnidae — Anax papuensis) 3. P. 

3. Painted Lady (Lep. Nymphalidae; Pyrameis cardui kershawl} 

2 . 

1. Cabbage White (Lep. Pieridae; Pieris) 1. 

3. Hover Fly (Dipt. Bombyliidae) 1. 

f. Open ground fauna 

1, 2, 3. Crickets (Orth. Gryllidae — nymphs) n. 

1, 2, 3. Long Horned Grasshoppers (Orth. Tettigoniidae — 
nymphs) n. 

1, 2, 3. Short Horned Grasshoppers (Orth. Acridiidae — nymphs) 
n. 

3. Tetrigid Grasshoppers (Orth. Tetrigidae) 1; near river 
edge. 

3. Sand Bug (Hem. Gelastocoridae; Mononyx) 2 nymphs 

P. 

1, 2, 3. Rove Beetles (Col. Staphylinidae) n. 

3. Chafer (Co. Scarabaeidae Melolonthinae — Haplonycha) 
1 collected by G. Cattermole. 
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g. Under logs, litter, etc. 

1, 2, 3. Springtails (Collembola) n. 

2. 3. Cockroaches (Orth. Blcittidae; Curilia sp. and one other 
species) f. 

1, 2, 3. Termites (Isopt. Termitidae) n. 

1, 3. Ground Beetles (Col. Carabulae—Broxinae) 2. P. 

Also several Carab larvae. P. 

1, 2, 3. Ground Weevil (Col. OurciiUonidae) f. 

1, 2, 3. Centipedes (Chilopoda Lithobiidae 

Geophilidae 1 n P 

Scolopendridae; Connocephalus » * * 

2, 3. Millipedes (Dxplopoda Julifonnia } n 

Polydesmoidea ' 

2, 3. Scorpions ( Scorpionidea; Urod&cus) n. P. 

1, 2, 3. Mites (Acarinct). 

2. Land Hoppers (Amphipodci Talitridae; Talitrus) 3. 

1, 2, 3. Wood Lice (Isopoda Oniscidae) n. 

2. MIXED PINE/NATIVE BUSH 

a. On native hushes. Acacia and Eucalyptus 
1. Leaf Hoppers (Hem. Jassidae) f. 

1. Crane Fly (Dipt. TipuUdae) 1. 

1, 2. Mosquitoes (Dipt. Culicidae — Aedes alboannulatus?) n. 

b. Ground fauna, in the open 

1, 2. Crickets (Orth. Gryllidae) n. nymphs. 

1, 2. Long Horned Grasshoppers (Orth. Tettigoniidae) n. nymphs. 
1, 2. Short Horned Grasshoppers (Orth. Acridiidac) n. nymphs. 
1, 2. Rove Beetles (Col. Staphylinidae) L P. 

c. Under litter 

1, 2. Springtails (Collembola) n. 

1, 2. Termites (Isopt. Termitidae) n. 

1. Ground Beetles (Col. Carabidae) 2 larvae. P. 

1, 2. Centipedes (Chilopoda—Lithobiidae } n p 

Scolopendridae s 

2. Millipedes (Diplopoda) f- 
1, 2. Mites (Acarina) n. 

1, 2. Scoprior.s (Scorpionidea; Urodacus) n. P. 

2. Wood Lice (Isopoda Oniscidae) f. 

3. PINE FOREST 

a. In the open 

4. Moth (Lep. Oenochromatidae; Taxeotis maevens?) 1. 

2, 4. Mosquito (Dipt. Culicidae; Aedes alboannulatus?) f. 

h. Soil and Litter fauna 

2, 4. Springtails (Collembola; Entomobryidae, n. 

Poduridae , n. 

Sminthuridae, 1. 

2, 4. Cockroaches (Orth. Blattidae - Curilia sp.?) n. 

4. Centipedes (Chilopoda Lithobiidae X r p 

Geophilidae 3 r ‘ 

4. Mites (Acarina) n. 

4. Pauropoda. 2. 

2. Wood Lice (Isopoda Oniscidae) f. 
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BIRD-LIFE AT WOOROLOO: Part II 

By ERIC H. SEDGWICK, Williams. 

LIST OF SPECIES 

The following list includes a number of species not recorded 
on routine traverses of the typical habitat areas and gives some 
additional information on other species. All were recorded in 1951, 
3952 or 1953, within four miles of Wooroloo townsite. Where the 
distance exceeds 1\ miles the locality is stated specifically. 

Emu (Dromaius novae-liollandiae) .—One party seen in forest 
towards Bailup. 

Painted Quail (Turnix varia). —A dead bird, killed by a cat, 
was brought to me on March 25, 1953. It had apparently been 
secured in forest country. 

Diamond Dove (Geopelia cuneata). —One was seen perched in 
a tree near the railway station on March 25, 1951. Diagnostic 
features including red “eye” noted. The bird flew freely and from 
its behaviour could well have been a wild bird rather than an 
aviary escapee. 

Common Bronzewing (Phaps chalcoptera). —Pairs and single 
birds often encountered, and flocks of up to 15 were flushed. A 
nest was located on April 4, 1953. At least two, probably three, 
young were fledged and left the nest about April 28. The same 
nesting site was re-occupied in late October, 1953. 

Indian Turtle-dove (Streptopelia chinensis). —Usually present 
in small numbers, but does not seem to be firmly established. No 
evidence of a resident population. 

Senegal Turtle-dove (Strep topelia senegalensis). —Status simi¬ 
lar to foregoing species. 

Black-tailed Native-hen (Tribonyx ventralis). —One bird 
observed on April 23, 1952, feeding by a small creek. 

Swamphen (Porphyrio porphyria) .—Single birds noted on two 
occasions by a small rush-fringed pool. 

Little Grebe (Podiceps novae-liollandiae) .—Observed twice on 
a dam near Wooroloo and frequently on a pool to the north of the 
town, where a pair bred in 1951, 1952 and 1953. 

Little Pied Cormorant (Phalacrocorax melanoleucus) ,—Single 
birds noted on a number of occasions by pools and in flight over 
creeks. 

Southern Stone-Curlew (Burliinus magnirostris). —Call heard 
from cleared farm land on August 28, 1952. 

Straw-necked Ibis (Thres'kiornis spinicollis) .—One bird was 
observed on creek-side pasture at the State Farm on January 
9, 1952. Reliable reports were received of birds elsewhere in the 
district, including a report from G. M. Storr of seeing “one in a 
grassy paddock beside a creek on March 20, 1953.” 

White-faced Heron (Notophoyx novae-liollandiae).- —Birds fairly 
frequently noted, singly and in pairs. 

White-necked Heron (Notophoyx pacifica). —Apparently at least 
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four birds were present from April to December, 1952, a period of 
irruption. 

Black Duck (Anas poecilorhyncha) .—Birds occur in ones and 
twos along the small streams and in small flocks on pools. 

Swamp Harrier (Circus apprQwinians) .—One bird seen on April 
11, 1952. 

Australian Goshawk (Accipiter fasciatus). —Observed from time 
to time. Breeds in district. On October 10, 1953, I saw a Goshawk 
twice stoop determinedly at three Magpies in a tree. The Magpies 
exhibited little sign of fear and made some show of aggression. 
Their calls speedily mobilised a force of nine Magpies which 
remained closely grouped until the Goshawk began to lose interest. 
The flock then divided but each of the two sections remained in 
compact groups for as long as I continued to watch. 

Collared Sparrow-hawk (Accipiter cirrocephalus). —Identified 
with reasonable certainty on three occasions. 

Wedge-tailed Eagle (Uroaetus audax). —Apparently two birds 
were resident near Wooroloo during 1951. On August 19 I saw 
one of these birds being harried by a Little Eagle. While watching 
these, a third bird, almost certainly a Brown Hawk, stooped at the 
Wedge-tailed Eagle, but did not actually strike it. 

Little Eagle ( Hieraaetus morphnoides) .—Perhaps the common¬ 
est bird of prey. Often observed. The spectacular display flight 
was witnessed mainly during the July to December period, but a 
definite display was witnessed on March 2, 1952. Few birds were 
recorded in April, May and June. One bird was flushed from 
remnants of a fresh-killed rabbit. 

Little Falcon (Falco longipennis) - Observed once, on Novem¬ 
ber 25, 1952. 

Brown Hawk (Falco berigora). —Two birds resided to the north 
of the town in 1951, and a bird was observed feeding young on 
November 11, 1951. Only odd records in 1952-53. 

Boobook Owl (Ninox novae-seelandiae). —Calls heard in all 
months except February, April, May and June. Birds seen on two 
occasions. 

Purple-crowned Lorikeet (GlossOpsitta porphyrocepliala ). — 
Small flocks encountered fairly frequently throughout 1951 and 
1952, and occasionally in 1953. 

White-tailed Black Cockatoo (Calyptorhynchus baudinii ).— 
Flocks noted from time to time mainly during the early autumn 
to late spring period. A pine (Pinus sppj grove round the Wooro- 
% loo Hall is a favourite feeding ground and was a scene of particu¬ 
larly intense activity from mid-May until mid-July, 1951. Birds 
were present at almost all times. They removed the green, but 
fully developed, cones before commencing to feed upon them. 
Because of this, cones fell in impressive numbers each time the 
birds were disturbed, though after a slight disturbance I twice saw 
a bird fly from one tree to another with a cone in its bill. On July 
15 the birds spent a considerable time on the ground teasing out 
cones that had been dropped during previous meals. Sometimes a 
cone would be carried up onto a nearby fence-post for treatment. 
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The change of feeding behaviour was apparently occasioned by lack 
of cones at the right stage of maturity on the trees. Relatively 
few cones remained on the trees and many of these were dry, 
open, and probably empty. Many tips of branches were cut off by 
the birds (c.f. “Black Cockatoos in Pine Plantations”, Perry, 
W.A. Nat., vol. 1, p. 133). There was less feeding activity during 
the 1952 season, and in 1953 no attempt was made to harvest the 
cones. 

Regent Parrot (Polytells anthopeplus) . A wing of a bird found 
dead was brought to me in August, 1951. On February 21, 1952, I 
saw about 25 birds; on March 23, 1592, one bird; and in July 13, 
two birds. 

Western Rosella (Platycercus icterotis). —A wing said to be 
that of a Rosella was brought to me. This identification was 
confirmed by Dr. D. L. Serventy. I saw no birds of this species. 

Red-capped Parrot (Purpureicephalus spurius). —Parties of up 
to five birds encountered fairly frequently in forest. 

Port Lincoln Parrot (Barnardius zonarius).- Not frequent, but 
a few are usually present. 

Elegant Parrot (Neophema elegans). —One seen in a roadside 
tree adjacent to an orchard on August 12, 1951. G. M. Storr saw 
a party of 6 on March 20, 1953. 

Budgerygah (Melopsittacus undulatus). —Present during an 
irruption in 1951. See note in W.A. Nat., vol. 3, p. 38. 

Tawny Frogmouth (Podargus strigoides). Calls heard fairly 
frequently, and one dead bird was examined. 

Owlet Nightjar (Aegotheles cristata).—A tuft of plumage taken 
from a bird which had apparently been killed by a cat, was 
brought to me for identification. 

Laughing Kookaburra (Dacelo gighs).— Bird feeding young in 
nest on October 24, 1953. 

Sacred Kingfisher (Halcyon sanctus). —Present during January, 
1951, then absent until October 7, after which date birds were 
seen or heard infrequently until the end of the year. In 1952 
none were recorded until October 12; from then on birds were 
fairly frequent until the end of the year. In 1953, as in 1952, 
none was seen until October 12. It would seem that the birds 
appear at Wooroloo later than on the coastal plain and scarp (e.g. 
at Bickley Brook). In both 1952 and 1953 the birds apparently 
departed early - i.e. by the new year. 

Rainbow-bird (Merops ornatus). —Movements were as follows: 

Departure: Arrival: 

March 12. 1051 October 3. 1951 

March 15. 1952 October 18, 1952 

March 8, 1953 October 12, 1953 

Pallid Cuckoo (Cuculus pallidus). —Movements were as follows: 

Year: First Appearance: Departure: First calls: 

1951 April 22 June 16 late November 

1952 March 24 June 1 early December 

1953 May 30 May 30 mid-November 

In both 1951 and 1952 the first appearances were not isolated 
occurrences — birds were noted occasionally thereafter. See W.A. 
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Nat., vol. 3, p. 42 for account of food transference, * i.e. probably 
courtship feeding. The only fosterer observed was a White-naped 
Honeyeater (once). 

Fantailed Cuckoo (Cucomantis flabellifonuis ).—Noted mid- 
July to mid-August, 1951; late April to late September, 1952; and 
mid-April to early July, 1953. 

Hors field Bronze Cuckoo (Chalcites basalis).—E ncountered 
occasionally. Less frequent than the Golden Bronze Cuckoo in 1951 
and 1952, but rivalled it in numbers in 1953 when neither was 
frequent. Records were confined to the mid-July to mid-November 
period. 

Golden Bronze Cuckoo (Chalcites lucidus ).—Movements were 
as follows: 


First calls: 

August 26, 1951 
August 10, 1952 
August 16. 1953 


Last calls: 

January 1, 1952 
November 24, 1952 
late November. 1953 


Not easily explained were loud, clear calls of this species on 
April 6, 1952, and slightly doubtful records of calls on May 25, 
3952, and July 19, 1953. 

Welcome Swallow (Hirundo neoxena)— Only one personal 
record. Reported as breeding at Sanatorium. 

Tree Martin (Hylochelidon nigricans ).—Birds seen from time 
to time in a number of localities. 

Grey Fantail (Rhipidura fuliginosu )—Probably somewhat less 
frequent during summer. Appears in flocks in March and April. 
(On March 18, 1952, at least twelve birds were seen together.) 
From May onwards they were noted singly and in pairs, becoming 
distributed through a variety of habitats in August and September, 
but perhaps concentrating along creeks in November before the 
summer decline. These generalisations require confirmation. 

Willy Wagtail (Rhipidura leucophrys ).—Several pairs were 
located and breeding was observed. On August 16. 1953. a freshly 
completed nest was located in a position particularly favourable 
for observation. With the assistance of my son, Lindsay, I made 
dailv observations at some time between 2000 and 2200 hrs. until 
the laying of the first egg, after which a routine inspection was 
made at 0900 hrs. as well as in the evening. The following notes 
summarize the principal observations. 

August 25, 2000 hrs. Lining of nest, which had become slightly 
disarranged, appeared to have been smoothed down. 

August 26. One egg at 2100 hrs. 

August 27. Two eggs at 0935 hrs. Brooding commenced. 
Observations made hourly. Bird always present. 

August 28. Three eggs at 0915 hrs. Bird sitting closely. 

August 29. Still only three eggs. Bird sitting during the day. 
but at 2000 hrs. the nest was wet and it was obvious that the eggs 
had not been brooded for at least some minutes. Fine rain was 
falling and the night was very dark. The day has been warm with 
persistent fine rain. 

September 1. Three eggs at 0900 hrs. Bird at nest. Shortly 
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alter this, alarm calls were heard and the nest was deserted. When 
the nest was inspected closely at 1715 hrs. the lining of the nest 
was disordered, one egg missing and one broken. 

Both L. E. S. and myself noticed that two Indian Turtle-doves 
were often perched near the nest — often on a branch just 18 
inches away. The Wagtails did not appear disturbed by their 
presence. The doves were there when I made the inspection on 
September 1, and I am led to wonder whether they had any con¬ 
nection with the damage. I did not see them in the vicinity of the 
nest again. 

Scarlet Robin (Petroica multicolor). —A common breeding 
species. 

Red-capped Robin (Petroica goodenovii). —See W.A. Nat., vol 3, 
p. 197 for a record of one occurrence. A second party, a cock and 
a hen, was located on March 1, 1953, and was observed sporadically 
until August 2, 1953. As the birds confined themselves to a definite 
territory, I hoped to obtain evidence of breeding, but this did not 
eventuate. These observations were made just to the south of 
Wooroloo, about two miles from the locality of the 1952 observa¬ 
tions. During my residence in Wooroloo, three convincing reports 
of Red-capped Robins in other situations were received. The 
northern tongue of the jarrah belt in which Wooroloo is situated 
is not more than 30 miles across, so that the appearance of strag¬ 
glers from the east or west would not be surprising, especially as, 
though the jarrah forest is a well-defined habitat area, certain 
elements of the drier country flora extend right through this north¬ 
ern tongue. The Red-capped Robins, the Black Honcyeaters and, 
perhaps, the Brown-headed Honeyeaters recorded, were probably 
stragglers from the east. 

Hooded Robin (Melanodryas cucullata). —Several records of 
what was probably the same pair in 1951 -1952. On September 17, 
1951, a young bird was being fed, and both adults were uttering 
a soft and musical “whey” or “wh-e-e.” 

Yellow Robin (Eopsaltria griseogularis). —Observed in moder¬ 
ate numbers, mainly in jarrah forest. 

Golden Whistler (Pacliycephala pectoralis). —See W.A. Nat., 
vol. 4, p. 94 for note on dew-bathing. 

Rufous Whistler (Pacliycephala rufiventris) .—I at first sup¬ 
posed this species to be out-numbered by the Golden Whistler, but 
later, when the birds were calling vigorously, I decided that the 
reverse was probably true. 

Western Shrike-thrush (Colluricincla rufiventris).- Noted from 
time to time but not frequent. 

Magpie-lark (Grallina cyanoleuca). —Young left one nest under 
observation on September 15, 1953. I investigated a convincing 
report of a Wagtail’s nest built side by side with (actually touching) 
a Magpie-lark’s nest, but without result as the nests had, appar¬ 
ently, been destroyed by some unknown agency. 

Black-faced Cuckoo-shrike (Coracina novac-liollandiae) .— 
Observed throughout the year, though perhaps less frequently in 
the July-August period. On January 21, 1951, I saw a young bird 
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fed with a phasmid of a rosy winged kind. The insect was swal¬ 
lowed whole. 

White-fronted Chat (Epthianura albifrons) .—One encounter 
only - a party in flight. 

Western Warbler (Gerygone fusca ).—Birds are probably 
present throughout the year, though calls are seldom heard during 
the May-August period. Twice I saw birds catching insects on the 
wing, on one occasion a small species of termite. 

Weebill (Smicromis brevirostris).- Frequent and well-dis- 
buted. 

Western Thornhill (Acanthiza inornata). —Probably the least 
frequent thornbill but not rare. Though more arboreal than most 
allied species, these birds often descend to the ground and feed. 

Brown Thornbill (Acanthiza pusilla). —Fairly frequent and well- 
distributed. 

Yellow-tailed Thornbill (Acanthiza chrysorrhoa). — Well- 
distributed. 

Reed Warbler (Acrocephalus arundinaceus). —A pool to the 
north of the town was bordered by an extensive growth of rushes, 
but Reed Warblers were located there on only one occasion, Decem¬ 
ber 30, 1952. However, in October, 1951, a bird called spasmodic¬ 
ally in small patches of rushes about 100 yards below the pool. 

Splendid Wren (Malurm splendens) Fully-plumaged cocks 
were rarely seen during the early part of the year. On several 
occasions I saw two and three (and at least once, four) fully- 
plumaged cocks associated amicably as part of a close-knit flock. 
Two presumed displays were noted. On May 14, 1952, two birds, a 
hen and a brown-phase cock, were perched side by side on a twig. 
The birds then moved from twig to twig, but always remained side 
by side, frequently preening each other. On November 16, 1953, 
two fully-plumaged cocks were behaving with apparent hostility. 
Some form of display appeared to take place, in which the feathers 
of the head (the cheek coverts in particular) were apparently 
raised. This may have been an illusion due to the play of light 
on the high sheen of the pale blue cheek coverts, but they certainly 
appeared to be raised considerably and flattened horizontally. 

Masked Wood-swallow (Artamus personatus ).—Large flock, 
possibly some hundreds observed travelling eastward at a consider¬ 
able height on October 25, 1951, and at least a small flock at 
moderate height apparently travelling west, on April 12, 1953. 

Dusky Wood-swallow (Artamus cyanopterus) .—Parties noted 
occasionally, but these are not static, and at times the species 
appears to be entirely absent. 

Black-capped Sittella (Neositta pileata). — Five birds seen on 
August 24, 1952, were indulging in what appeared to be a display 
flight, and on August 16, 1953, three birds were engaged in pursuit- 
flights and wing-shaking. Three birds were observed apparently 
putting the finishing touches to a nest on August 27, 1951, but this 
nest was not used. 

Rufous Tree-creeper (Climacteris rufa). —Colony located among 
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vvandoo on Bailup Road towards the limit of the area under 
consideration. 

Mistletoe-bird (Dicaeum hirundinaceum) . A cock-bird, re¬ 
ported to have been found dead, was brought to me on November 
IS, 1952. No living birds were seen. 

Spotted Pardalote (Pardalotus punctatus).- Observed during 
cooler months of year. 

Red-tipped Pardalote (Pardalotus substriatusj. —Birds com¬ 
menced calling in August, the volume of calls diminishing early in 
the new year. Flocks of up to twenty were seen in March or 
April, sometimes associated with mixed flocks. From April to 
August the birds appear to be absent. (At Leonora and Caron, this 
species appears to be a winter visitor.) 

Western Silvereye (Zosterops australasiae).— Common about 
habitations and along creeks. 

White-naped Honeyeater (Melithrcptus lunatics). —Noted in 
jar rah and wandoo and probing Dvyandra flowers. 

Brown-headed Honeyeater (Melithreptus brevirostris ) .—Flocks 
identified on four occasions. On a few other occasions, birds, 
probably of this species, were encountered. The dates were March 
8, 1951; and March 16, April 6 and 20, and August 24, 1952. 

Black Honeyeater (Myzomela nigra). —See W.A. Nat., vol. 3, 
p. 42 for note on occurrence as vagrants. 

Western Spinebill (Acanthorhynchus superciliosus).—Dvyandra 
fl.oribunda appears to provide the main food supply of this species. 

Brown Honeyeater (Gliciphila indistincta). —Usually present 
when eucalypt — all species — and Dryandra are in flower. 
Eucalyptus rudis blossom appears to be a special attraction. 

Singing Honeyeater (Melipliaga virescens).— Found along creeks 
and near habitations. A pair at my residence made a large Acacia 
their headquarters. Each year they nested in this tree, and at all 
seasons spent much time in it. On March 24, 1952, they drove a 
passing mixed association of small birds from the tree. The pair 
was successful with two broods in 1951. The eggs of the first 
brood hatched at some time between September 22 and 30. (I was 
absent during that period), and the second brood hatched between 
November 23, when there were three eggs in the nest, and December 
19, when well-grown young were being fed. In each case there 
were three eggs and two young. The same nest was used for both 
broods. 

Yellow-plumed Honeyeater (Melipliaga ornata). —One bird 
recorded towards Bailup on June 14, 1953. 

Yellow-winged Honeyeater (Meliornis novae-hollandiae). — A 
party of about six birds was present in White Gum Gully in 
August, 1952, and birds were often present at the Sanatorium 
where many flowering shrubs were cultivated. 

Red Wattle-bird (Anthochaera carunculata) .—A few birds 
usually present. 

Little Wattle-bird (Anthochaera clirysoptera). —Numbers fluc¬ 
tuate sharply. The greatest influx was in February, 1952, when 
marris were in flower. 
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Australian Pipit (Anthus novae-seelandiae) .—Confined to the 
very limited suitable habitat. 

Australian Raven (Corvus coronoides). -Well-distributed. 

Grey Currawong (Strepera versicolor). —Infrequent. Noted in 
forest towards Bailup. 

Grey Butcher-bird (Cracticus torquaius ).—Only occasionally 
heard and rarely seen. 

Western Magpie (Gymnorhina dorsalis). —Several colonies in 
the locality. Throughout the three years that I was in the 
district, there were three old, wire nests in a dead road-side tree. 
The tree ring-barked — had obviously been dead for at least 
two years when I first saw it, but it seems safe to conclude that 
the nests were built by Magpies while the tree was still living. 
A colony of magpies holds territory in the area still* Sticks would 
appear to have been much more easily obtainable than wire. The 
three nests in the one tree seem to suggest that one particular bird 
favoured wire as a building material. 

On August 5, 1951, with my son, Lindsay, I watched a young 
bird with a waxed paper cup of the sort used in railway refresh¬ 
ment rooms. When we first saw the bird it was flying up to a 
height of about ten feet with the cup held in its bill, hovering, 
and then descending with the cup under its feet. This was repeated 
about ten times while we watched. There was no obvious motive 
for the behaviour. 

ARCTIC TERNS ON THE SWAN RIVER 

By G. M. STORR, Floreat Park. 

The Arctic Tern (Sterna macrura — synonyms paradisaea and 
antistropha) breeds in the northern part of the Holarctic Region 
and has been long known to spend the southern summer in Ant¬ 
arctic seas. Except from the Atlantic and eastern Pacific Oceans 
there have been few records of the species in migration, and until 
recently none from Australian seas. It seemed that the species did 
not approach either the west or east coasts of the continent during 
its migration. 

However, in 1950 biologists of the A.N.A.R.E. discovered that 
the Arctic Tern used both Heard and Macquarie Islands as a resting 
place (Downes, 1952). Subsequently W. B. Hitchcock (1952), of the 
National Museum, Melbourne, reidentified a battered tern collected 
by F. L. Whitlock on October 26, 1927, at Bunbury, as Sterna 
macrura This record led Downes to conjecture that the species 
might use Indian Ocean and West Pacific routes more frequently 
than the few records suggested ( macrura had been taken in New 
Zealand), and That the paucity of records of macrura was owing to 
its being confused with similar species of terns. 

Last year D. G. Morgan (1954) found a storm-killed macrura in 
southern Victoria — the second Australian record. 

On October 4, 1955, the writer observed at close range an Arctic 
Tern resting on the spit at Pelican Point, Crawley, among a mixed 
flock of Crested, Caspian and Fairy Terns. Four days later another 
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macrura was seen there; it was not the same individual as before, 
this bird's breast appearing white, while the previous one’s was 
Pale grey. On October 10 there were two of them on the spit at 
Pelican Point, one with a white, the other with a grey breast; the 
latter was collected, for at this stage I was still uncertain whether 
the species was hirundo or macrura (as it turned out to be). Details 
of the specimen are as follow. 

Forehead white, speckled with black, especially near bill. Nape, crown 
and sides of head to just below and in front of eye dull black. Hind-neck 
P ack palp grey. Upper tail-coverts and tail white, except for dark 
^rey outer webs of outermost rectrices. Wing-coverts grey. Primaries: 
outer webs dark grey (almost black in outermost). Shafts white, inner 
webs narrowly (becoming wider in inner primaries) grey against Shaft, 
remainder of inner webs white except for dark grey ends of feathers. 
Under wing-coverts white. Chin white. Throat, breast, and belly grey! 
Under tail-coverts white. 

Bill black. Gape and tongue orange-red. Mouth salmon-pink. Iris very 
dark brown. Legs and toes black, except at joints where scales were worn 
and reddish. Soles of feet orange brown. Webs: upper surface dark grey, 
lower reddish grey. 

Weight 129 g. Length 320 mm. Exposed Culmen 32. Wing 263 
(primaries abraded). Tail 113 (measured along outer rectrices. both of which 
are very abraded). Tarsus 16. Middle toe (including claw) 22. 

The bird was a male with very small gonads. Skull ossified. Consider¬ 
able amount of subcutaneous and peritoneal fat. Stomach contents: remains 
of fish. 

Of course not all the characters described above are discernible 
in the field. The following features were noted at close range with 
field glasses. 

At rest: intermediate in size between Crested and Fairy Tern; 
head black except, for extensive white forehead; hind neck white; 
black pale grey; tail white; wings very long, extending well past 
tail, and grey (not so dark as Crested Tern’s but darker than 
Caspian’s); breast pale grey or white; bill black; legs blackish and 
very short. In flight, the tail is deeply forked when not fanned; the 
under wing appears whitish except for dark “trailing edge’’ (this 
was subsequently found due to the dark tips of the primaries); in 
the upper wing the primaries appear dark grey, the secondaries 
pale grey. 

Occasionally when flushed the terns uttered a low, soft, harsh, 
drawn-out “kirk” with downward inflection. Their flight was easy 
and graceful, the wings beating through a wide arc. When leaving 
the area they usually flew at considerable height, and, though some¬ 
times watched for several minutes, were never seen to dive or 
search for food. This contrasted with the behaviour of the local 
species, especially the Fairy Tern, which when flushed almost 
immediately begin to search for prey. 

Let us return to the problem posed by the paucity of Austra¬ 
lian records, which is unexpected in view of the species' circum- 
Antarctic distribution in the southern summer. There seem to be 
three possible explanations for it. 

First there is Downes’ suggestion that the species has been 
misidentified in the field. This could easily be so, especially when 
we remember that the Bunbury specimen was misidentified in the 
hand. Overlooking of Arctic Terns is particularly likely in south- 
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eastern Australia where a similar species, Sterna striata , is a 
regular visitor from New Zealand. Moreover in the same area 
another species, Sterna hirundo, has been recently found to be a 
rare visitor from the Northern Hemisphere. All writers with experi¬ 
ence of the two species emphasize the difficulty in distinguishing 
between macrura and hirundo in eclipse plumage. 

In Western Australia macrura should not be so easily confused 
with other species of this group — medium-sized terns with white 
caps and long, deeply forked tails. For striata does not visit this 
State nor, as far as we know, does hirundo (but as it is a common 
winter visitor to the Malayo-Papuan Archipelago, we should not be 
surprised if some birds straggled down the Western Australian 
coast). Another similar species, the Roseate Tern (S. dougalli) is 
extremely rare south of the Abrolhos. There is a chance that indi¬ 
viduals have been carelessly dismissed as Marsh Terns (as I nearly 
did in this instance). 

Then the species may be oceanic in these latitudes, which would 
seem to be supported by the fact that the first two specimens taken 
in Australia were apparently blown on to land by storms. But 
against this we must count the presence of at least two individuals 
in sheltered waters for a week, six miles from the sea. 

Thirdly, we must consider the great extent of the Australian 
coastline and the high average speed at which sea-birds are known 
to migrate. It follows that at any one place on our coast the chances 
are against our seeing the species during the short period it spends 
in our waters. At Heard and Macquarie Islands the position is 
different, though there, too, the birds are only passage migrants. 
These islands, surrounded by hundreds of miles of ocean, probably 
“trap” for a while all terns that pass within sight of them. 
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FROM FIELD AND STUDY 

Whimbrel on Rottnest in Winter. —On June 22, 1955 we saw a 
solitary Whimbrel (Numenius pliaeopus) on the headland at Cape 
Vlaming, Rottnest Island. 

—G. M. DUNNET and L. MACLEAN, Nedlands. 

A large flock of Little Eagles. —In the early morning of April 
9, 1955, seventeen Little Eagles (an unusually large number for this 
district) were observed together at Lake Dumbleyung, a stronghold 
of the Whistling Eagle. They were feeding on a fox that I had shot 
the previous evening. This was the first occasion that I had seen 
Little Eagles eating food they had not captured themselves. During 
the meal five Whistling Eagles looked on from nearby trees. 

—R. A. AITKEN, Dumbleyung. 
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OBSERVATIONS ON THE BURROW AND NATURAL 
HISTORY OF THE TRAP-DOOR SPIDER M issulena 
(CtenizidaeJ 

by BARBARA YORK MAIN, Zoology Department, 
University of Western Australia. 

INTRODUCTION 

The genus Missulena is wide-spread over the Australian conti¬ 
nent and specimens are frequently sent to museums. Mature male 
specimens have the unusual habit, for trap-door spiders, of wander¬ 
ing in search of mates during day-light. This behaviour, added to 
the brilliant colour of some species, makes them very conspicuous 
even to the non-naturalist. In addition to the colourful males 
numerous female specimens are also forwarded to museums. The 
females never vacate the burrows and can therefore be obtained 
only by disturbing the soil in which the burrow is situated. Yet 
the literature contains almost no authoritative records of the 
natural history of these spiders. The chief purpose of the present 
paper is thus to place on record what biological observations the 
author has made on the genus, with particular reference to one 
species, which has been identified as Missulena insignis (O. P. 
Cambridge, 1877), according to Womersley’s description (Womers- 
ley, 1943, p. 257-8). 

Taxonomic note: 

The taxonomy of Missulena was very confusing until Womers- 
ley (1943) revised the genus, and reduced the number of species to 
six. Much of the earlier confusion was due to species having been 
named from only one sex and there followed the problem of asso¬ 
ciating the females with the appropriate males. In spite of 
Womersley’s consolidation there is still difficulty in naming some 
specimens. The author has collected many specimens of Missulena 
and is of the opinion that the genus is in need of further taxonomic 
revision but this requires more work before a complete account 
can be presented. 

NATURAL HISTORY 

Burrow structure: 

Rainbow and Pulleine (1918, p. 82) report the burrow of Missu¬ 
lena occatoria to have a “wafer” door without any admixture of 
soil particles. Loaring and Loaring (1948, p. 132) made the observa¬ 
tion that two burrows of M. hoggi had a door like a “flimsy silken 
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flap." However, McKeown (1952, pp. 211-2) says of M. occatoria: 
“The burrow of the female is a long subterranean tunnel which is 
sometimes excavated to a depth of three or four feet or more; . . . 
The mine is simply walled with bare earth, and has no pretensions 
to tapestry hangings or door.” 

From the author’s observations the above reports are shown 
to be either incomplete, or, as in the last example, fallacious. 
The burrows of all the Missulena specimens collected, when not 
damaged during excavation, were found to have an entrance 
with 2 doors. Those of M. insignia were heavy structures, the silk 
reinforced with soil so that they were quite thick and had bevelled 
margins. Such doors were always roughly oval in outline. In 
another species of Missulena the doors were observed to be much 
thinner and more fragile and indeed each was like a “flimsy silken 
flap.” Burrows of mature specimens contained, several inches 
below the surface, a horizontal side-shaft about 1.5 inches long, 
which could be closed from the main shaft by a vertically hinged 
door. The upper part of the burrow is always oval or elliptical 
in section, which shape is associated with the broad squat body of 
the spiders. Below the sideshaft the burrow is always circular in 
section. The lining of the burrow is a vertical adpressed tube 
which extends slightly, horizontally, onto the surface and there 
collapses. The upper and lower flaps of the extended tube are 
attached in the mid-region at the edge; thus the two so-formed 
lateral pieces of the upper flap function as two doors, whilst the 
bisected lower flap forms a double lip to the entrance of the 
burrow. This lip usually has several attached silk strands radiat¬ 
ing out for about an inch which serve to secure it firmly to the 


Fig. 1.—The entrance of a burrow of Missulena insignis (O. P. 
Cambridge), with the doors closed. Approximately x 1 2/5. 

— Photo by V. N. Serventy 
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Fig. 2.—The same burrow as in Fig. 1, with the doors propped 
open. Approximately x 1 2/5. 

—Photo by V. N. Serventy 

ground. The side-shaft door is a thin, wafer-like structure, con¬ 
structed chiefly of silk with a little soil incorporated. The side 
which faces into the side-shaft is usually neatly covered with silk, 
hut the outer side, facing into the main shaft is often of a rough 
texture, consisting mainly of soil. The species mentioned above 
as having wafer doors at the entrance of. the main shaft has a 
thick, cork-like door to the side-shaft. In some burrows of very 
large old specimens there is evidence of old derelict side-shafts 
with webbed over doors, with, at a lower level, a currently function¬ 
ing side-shalt. Juvenile burrows do not seem to have a side-shaft. 
Burrows of large specimens may reach a depth of TO or 12 inches, 
with a diameter of at least 1.5 inches in the lower part and about 
1 inch in the upper part (where it is oval in section), The side- 
shaft of large specimens is usually about 1.5 inches in extent. 

The burrows of M. insignis have a continuous, parchment-like, 
silk lining to the burrow and it is often possible, by dissecting the 
burrow cavity from one side, to lift out the lining in one piece with 
entrance doors and entire side-shaft attached. Of the 21 specimens 
of M. insignis collected from the burrows there was only one 
anomalous case, of a specimen having the door structure character¬ 
istics of a different species! 

The entrance of a burrow of M. insignis is shown in Figures 
1 and 2. These photographs were taken in the bush south of 
Walebing. The characteristic structure of a burrow is shown 
diagrammatically in section in Figure 3A. 

Four specimens of Missulena with a peculiar modification of 
the side-shaft door were collected at Juranda in December, 1953. 
These specimens all had shallow burrows not exceeding 6 inches 
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in depth and with the side-shaft just below the surface. The 
entrances were not observed due to the burrows having been 
exposed by slicing the litter-covered soil with a spade. The doors 
of the side-shafts were thick and pebble-like. They were made of 
soil and shaped roughly like a pear cut longitudinally in half. The 
flattened side was covered with silk and faced into the Side-shaft 
when closed. The rounded side had very little silk incorporated in 



Fig. 3. A, Diagrammatic outline of a section of a typical burrow 
of Missulena insignis (O. P. Cambridge) (approximately x i). 
B, Horizontal section through burrow of a specimen from Juranda 
(Missulena incertae sedis), at level of the side-shaft (slightly 

enlarged). 
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US surface. These doors were so thick that when not closing the 
s jde-shaft, they would have occluded the main burrow, were it not 
j 0 r a special cavity in the wall wherein the door swung when in an 
c pen position. The plan of this peculiar structure is shown dia- 
^rj-ammatically in Figure 3B. Identification of this spider is still 
uncertain. 

The localities of female specimens of insignia with the typical 
furrow structure as described above for this species are listed 
below. Unless otherwise stated only one specimen has been collected 
from each locality. 

Brookton (6 miles south); Goomalling; Mogumber; Walebing 
<2 miles south); Minnivale; Ebano Creek; Woolaga Creek (2 speci¬ 
mens); Dalwallinu (6 miles north); Gutha; Canna; Mt. Gibson 
gtation (4 miles west of homestead turnoff on Great Northern 
jjighway, 2 specimens); Mt. Magnet (10 miles west); Mt. Magnet 
(30 miles east); Gullewa (4 miles north); Wurarga (5 miles east); 
jsloongaar (2 miles west, 2 specimens); Salmon Gums (6 miles 
couth). Another specimen, identified as insignia was collected from 
I<oolanooka Hills, but had a slightly aberrant burrow structure. 
in addition, Mr. V. N. Serventy obtained a specimen from Hyden, 
put without details of the burrow. 

ffabitat: 

Missulena insignia is usually found in poor soils, often in coarse¬ 
grained granitic sandy clay. It sometimes occurs in situations 
which suffer mild flooding. It is almost always found in bare 
litterless ground. The species is generally associated with vegeta¬ 
tion dominated by jam (Acacia acuminata) and Casuarina foften 
acutivalvis). Essentially, in Western Australia at least, the species 
seems to be an inland form, occurring in the broad sclerophyllous 
woodland zone of vegetation. 

lJf e-history: 

Mating in the genus Missulena apparently takes place during 
autumn through to mid-winter. 

This is deduced from: the observation of Loaring and Loan¬ 
ing (1948) at Bickley of the mating preliminaries of specimens 
identified as M, hoggi on April 19, 1948: the author’s observations 
of wandering males (one specimen also identified at the time as 
M. hoggi , 9 miles north of Bungulla, on June 5, 1955; M. insignia at 
Bruce Rock on June 3, 1955; M. hoggi at Chester Pass in the 
Stirling Ranges on June 11, 1954): and the fact that 21 specimens 
collected by friends of the author were all obtained while wander¬ 
ing. on dates between June 4 and August 13 over several seasons. 
Reports accompanying specimens received from associates indicate 
(hat. males wander during daylight. The specimen collected by the 
author north of Bungulla was observed running about at 12.00 
noon the sky was almost completely overcast and a cold east wind 
was blowing. Loaring and Loaring (op.cit.) reported a specimen 
wandering at “about 10.30 a.m.” 

An egg cocoon was collected from the side-shaft of a burrow 
of Missulena (species of uncertain identity) at Juranda on Dccem- 
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ber 13, 1953. The cocoon contained 46 eggs which had an average 
diameter of 1.72 mm. The carapace length of the adult female 
was 3.40 mm. 

Brood young have been observed in the burrow's of two specr 
mens. At least 50 spiderlings were present in the side-shaft of a 
burrow of M. insignia on April 9, 1955, 4 miles west of Mt. Gibson 
Station on the Great Northern Highway. It is of interest that 
brood animals of insignis arc a uniform dark brownish to black 
colour with no trace of red. On May 8, 1955, about 50 spiderlings 
were observed running actively about the burrow of a Missulena 
(species incertae sedis) at the 46-mile peg on the Great Northern 
Highway (near Cluttering Lakes). 

Feeding biology: 

The capture of prey by Missulena has not been observed by the 
author. One specimen of M. insignis , upon excavation, was found 
to have just captured a chafer beetle. The remains of prey, i.e. 
the sclerotised parts of invertebrates, are deposited in the burrows 
at the bottom and on the walls for several inches upward and also 
around the door of the side-shaft in the main chamber. It is 
possible roughly to identify much of this material. The contents 
of 12 burrows of M. insignis have been indentified and the results 
are presented in Table 1. From this analysis it appears that at 
least this species of Missulena feeds predominantly on ants and 
beetles but will probably also eat any manageable invertebrate 
that passes within reach of the burrow. 

TABLE l 

Fragments of prey identified from food debris collected from 12 
burrows of M. insignis (O. P. Cambridge). In addition to the identifiable 
material the burrows contained a great amount of unrecognisable fragments. 


ANTS 

BEETLES 

MISCELLANEOUS 

Campanotus, 5 mandibles. 

1 head capsule. 

Campanotus (?) large. 12 
mandibles. 

Iridomyrmex, 4 man¬ 
dibles. 

Myrmecia, 1 mandible. 1 
head capsule. Numerous 
pieces of gasters. 

Curculionidae, 3 thoracic 
rings. 3 heads, 1 elytra. 


Campanotus, 2 mandibles, 

1 head capsule. 
Rhyditoponera, 1 head 
capsule. Numerous frag¬ 
ments. 

Beetle mandible (?) 


Campanotus, 1 head cap¬ 
sule. 2 mandibles. 

Rhyditoponera, 1 head 
capsule. Numerous 
pieces of gasters. 


Mollusca. Bothryem- 
bryon melo, 5 shells 
(shells partly frag¬ 
mented but nepion- 
ic whorls Intact). 
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1 head capsule. 

Carabidae. Scaratine, 

head, thorax and elytra 
of 1 specimen. 
Curculionidae, 

Leptops, 5 entire clytrae, 

11 half pieces of elytra. 
Unidentified Curcullonitls 
(3 or 4 species ?), 5 
entire elytrae. 5 half 
pieces of elytra, 16 thor¬ 
acic rings. 10 head cap¬ 
sules and numerous legs 
and other fragments. 

Mollusca, Bothryem- 
bryon m e 1 o, 3 
shells. 

Campanotus, 1 mandible. 

Iridomyrmex, 2 head cap¬ 
sules. 

Rhyditoponera, 1 head 
capsule. 2 thoraxes and 
numerous gaster frag¬ 
ments. 

Carabidae, 3 fragments of 
elytra. 

Curculionidae, 1 complete 
abdomen. 3 thoracic 
rings. 1 elytra. 2 heads. 

Tenebrionidae, Helaeus, 
fragments of elytra. 

Mollusca, Bothryem- 
bryon melo, 1 shell. 
Fragment of lly 
maggot? 

Rhyditoponera, 1 man¬ 
dible, 4 head capsules. 
Campanotus, 3 head cap¬ 
sules, 2 mandibles. 

Gaster fragments. 

Curculionidae. 1 head. 
Beetle fragments. 

Spider chelicerae. 

Rhyditoponera, 19 head 
capsules, 18 thoraxes. 
Gaster fragments. 

Curculionidae, 1 elytra, 

1 thoracic ring. 


1 head capsule. 

Beetle fragments. 

Cockroach (?) frag¬ 
ments. 

Campanotus, 5 mandibles, 
3 head capsules. 

2 elytrae 

Crustacea. Armadil- 
lidium, 1 head. 


Iridomyrmex, 1 head cap¬ 
sule. 

Rhyditoponera, 2 head 
capsules. Thoraxes. 


11 head capsules (Cam¬ 
panotus and Iridomyr¬ 
mex). 1 thorax and 
numerous gaster frag¬ 
ments. 

Cicindelidae. head, thorax 
and elytra of 1 speci¬ 
men. 

Curculionidae, 2 entire 
elytrae, 4 clytrae frag¬ 
ments, 3 heads, 1 thor¬ 
acic ring. 1 entire and 

6 fragmentary elytrae 
and 3 mandibles of 
beetles. 


Campanotus, 2 head cap¬ 
sules, I mandible. 

Curculionidae. 1 elytra. 

Isoptera, Drepana- 
termes rubriceps, 1 
soldier mandible. 


Scarabidae, spider feeding 
on chafer at bottom of 
burrow. 

Curculionidae, elytra 
fragments. 



79 












































DISCUSSION 


It is of interest that within the Mygalomorphae both Missulena 
(a member of the Ctenizidae, sub-family Actinopodinae), and repre¬ 
sentatives of the family Barychelidae have, apparently converg- 
ently, developed a double-doored burrow entrance. Feio (1952) 
gives a description and photographs of the entrance doors of 
Paracenobiopelma gerecormophila, an arboreal Barychelid from 
Brazil. Some other Barychelid genera are reported to have 2 doors 
lo the burrow. Also the author has collected terrestrial Barychelids 
with 2 doors from Western Australian localities. The Barychelid 
doors have the hinges parallel and in juxtaposition to one another, 
Thus they open in exactly opposite directions, whereas the Missulena 
burrows have the doors facing in roughly the same direction and 
if the hinge lines of the doors are projected horizontally they inter¬ 
sect: at an angle of about 120° (see Figures 1 and 2). 
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SENTINEL DUTIES AMONG COCKATOOS 

by RICA ERICKSON, “Fairlea,” Bolgart. 

In her book “Studies in the Life History of the Song Sparrow" 
on pp. 88-9, Margaret Morse Nice mentions the posting of sentinels 
by social birds and mammals. She then adds that it is hard to 
imagine by what technique a flock could post sentinels. 

The following notes may shed some light on the matter. 

My father used to tell of flocks of White Cockatoos feeding 
on planted grain in the paddocks of his boyhood home near 
Shepparton in Victoria. He said that the sentinel would change 
duties by flying down to a feeding bird and pecking it. The latter 
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bird would then fly up to the lookout post to take its turn at 
patching. An observer needed much care and patience to draw 
close enough to see this as the flock would fly away at the first 
signal from the suspicious sentinel. 

My own observations of the White-Tailed Black Cockatoo 
Calyptorhynchus baudinii in the Cranbrook district confirms this, 
puring some months of the year large flocks of these birds may 
be seen in heavy screeching flight. After they settle down in a 
tree the screeching gradually subsides to a murmur. On only one 
occasion have I succeeded in drawing close enough to a resting 
flock to make detailed observations. A warning screech from one 
bird always drove them from the isolated tree in which they chose 
to rest. 

However, ov June 22, 1929 (a long time ago but the incident 
jnade such an impression that I made note of it) a large flock 
settled in a dead tree about a quarter of a mile from where I stood. 
Their loud screeching calls of “wee-loo” settled down into the 
familiar continuous murmuring that had so often tantalised me. 
Careful stalking behind occasional trees brought me to the edge 
of a wide stretch of low scrub m the middle of which was the big 
dead tree on which the cockatoos were perched. 

There were about 50 pairs in the boughs jostling for position, 
and at the very top was a single bird, the sentinel, keeping watch. 
It seemed somewhat distracted by the behaviour of its companions 
and this no doubt aided my successful approach. 

All the other birds were courting. Most of them were already 
paired. These snuggled contentedly together, in couples, one of 
each pair resting its head on its mate's shoulder; they “kissed”; 
they stroked each other’s head and wings. One coy bird was soon 
noticeable. It rejected advances from a few birds, which then 
moved on to woo others. Before long only this coy bird and one 
remaining wooer seemed unsettled. It sidled away and seemed to 
repel advances as much as it invited them. 

All the while there was a continuous chorus of murmuring 
cocky talk. The birds are somewhat grotesque, black, white¬ 
cheeked and angular. Their billing and cooing in almost human 
fashion made a startling sight. 

For some time the sentinel had been scanning its companions 
as much as the horizon. It grew increasingly restive until at last 
it could stand it no longer. It flew down to a contented couple, gave 
one of the birds a peck and then turned to the coy bird to begin 
wooing, while his nominee took over the sentinel duties at the top of 
the tree. The rough handling that the coy bird now received soon 
brought it to a submissive state of mind and as it finally laid its 
head on the former sentinel’s shoulder I could contain myself no 
longer. My laughter was like a thunderbolt. The flock rose in a 
startled, screeching, black and white cloud. Thus ended my only 
observation of sentinel duties in a flock. 
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TROPICAL CYCLONES AS BIOCLIMATIC 
ACTIVATORS 

By J. GENTILLI, Nedlands. 

Like frontal cyclones but to a much greater degree, tropical 
cyclones are distinguished by low pressure, high wind, and heavy 
precipitation 

The bioclimatic effects of low pressure generally have been 
outlined by many authors, e.g. Piery et ah (1934) and Seybold, 
Woltereck et ah (1952), but in the main these effects are lasting 
only if the exposure to low pressure is permanent, as in mountain 
climates (see for instance Monge, 1948, for the effect of Andean 
altitude on man), or frequently repeated, as mentioned by Dexter 
(1904) or by Huntington (1930) also with regard to human popu¬ 
lations. It is known that a rapid drop in atmospheric pressure 
causes restlessness in animals, but this effect disappears just as 
rapidly as soon as pressure returns to normal. Observations of 
restlessness in horses and dogs and of fitful sleep in humans at 
times of rapidly falling pressure have been made many times, but 
so far nothing shows that these effects will recur, unless of course 
similar atmospheric conditions arise later on. 

FREQUENCY 

Tropical cyclones are not common events. By combining the 
records compiled by Visher and Hodge (1925) with the data kindly 
supplied by the Perth Weather Bureau, one finds that from 1870 
to 1955 inclusive there have been recorded 178 tropical cyclones, 
i.e. an average of 2 per year. From data published by Tannehill 
(1952) revised by the exclusion of the earliest obviously incomplete 
records, one obtains the following table: 


TABLE I—WORLD OCCURRENCE OF TROPICAL CYCLONES 


Area 

Number of 

Period of 

Number 

Cyclones 

cyclones 

record 

of years 

per year 

East Asian waters . 

855 

1880-1920 

41 

20.8 

Bay of Bengal 

365 

1877-1912 

36 

10.2 

Madagascar etc. . 

520 

1848-1917 

70 

7.4 

Caribbean - N. Atlantic . 

416 

1887-1944 

58 

7.2 

S.W. Pacific (ex. Qld.) . 

164 } 345 
181 ) 

\ 1870-1923 

54 

3.1 ) 

Queensland and N.T. . 

\ 1870-1924 

55 

3.3 ) 

Western Australia . 

178 

1870-1955 

86 

2.0 

Arabian Sea 

43 

1890-1912 

23 

1.9 

Californian waters . 

94 

1832-1923 

92 

1.0 


The table shows that tropical cyclones are far more common on 
the eastern sides than on the western sides of continents. If the 
cyclones of the Pacific south of the Equator arc added to those of 
Queensland ar.d the Northern Territory the frequency rises to 6.4 per 
year. It should be noted, however, that records are generally incom¬ 
plete, especially over wide expanses of ocean, and that the definition 
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of tropical cyclone varies from time to time and place to place. 
Tannehill (1952) recalls that only between one-third and two-thirds 
of the tropical cyclones of the Caribbean and North Atlantic area 
reach hurricane intensity. Quite a number of tropical cyclones 
recorded in Western Australia cause no damage and would go un¬ 
noticed but for the thoroughness of meteorological records; on the 
other hand, many tropical cyclones formed in the Timor Sea or 
between Cocos and Australia travel for thousands of miles over the 
ocean and are never recorded. 

Tropical cyclones recorded in Western Australia and nearby 
waters are as follows: 


TABLE II 

MONTHLY FREQUENCY OF TROPICAL CYCLONES IN WESTERN 

AUSTRALIA 


Decade 

A 

s 

o 

N 

D 

J 

F 

M 

A 

M 

J 

J 

Total 

1870-1879 . 

— 

— 

— 

1 

4 

3 

7 

4 

2 

2 

— 

— 

23 

1880-1889 . 

— 

— 

— 

— 

1 

7 

5 

3 

1 

— 

— 

— 

17 

1890-1899 . 

— 

— 

— 

1 

3 

4 

— 

1 

1 

— 

— 

— 

10 

1900-1909 . 

— 

— 

— 

— 

1 

5 

2 

3 

3 

— 

— 

— 

14 

1910-1919 . 

— 

1 

1 

1 

1 

5 

4 

6 

— 

— 

— 

1 

20 

1920-1929 . 

— 

— 

— 

— 

4 

3 

5 

10 

1 

— 

— 

— 

23 

1930-1939 . 

— 

— 

— 

— 

1 

5 

4 

6 

— 

— 

— 

— 

16 

1940-1949 . 

— 

— 

— 

2 

2 

8 

7 

12 

2 

1 

— 

— 

34 

1950-1955 . 

— 

— 

— 

— 

3 

4 

8 

2 

4 

— 

— 

— 

21 

1870-1955 . 

— 

1 

1 

5 

20 

44 

42 

47 

14 

3 

— 

1 

178 

Per 10 years 

0 

0.1 

0.1 

0.6 

2.3 

5.1 

4.9 

5.4 

1.6 

0.3 

0 

0.1 

20.5 

Per 30 days 

0 

0.01 

0.01 

0.06 

0.22 

0.49 

0.52 

0.52 

0.16 

0.03 

0 

0.01 

0.17 


The data published by Visher and Hodge (1925) can be brought 
up to date from the records kindly made available by the Perth 
Weather Bureau. 


TABLE III- TROPICAL CYCLONES 


Season N D J F M A M 

1924- 1925 — — 1 1 — — — 

1925- 1926 — — 1 — — — — 

1926- 1927 — 1 — — 4 — — 

1927- 1928 — — — 1 2 — — 

1928- 1929 — — — 1 — — — 

1929- 1930 — — 1 1 — — — 

1930- 1931 — 1 1 — 1 — — 

1931- 1932 — — — — — — — 

1932- 1933 — — — — — — — 

1933- 1934 — — — — 2 — — 

1934- 1935 — — — — 2 — — 

1935- 1936 — — 1 — — — — 

1936- 1937 — — 1 1 1 — — 

1937- 1938 — — — 1 — — — 

1938- 1939 — — 1 1 — — — 

1939- 1940 — — 1 — 1 — — 


IN WESTERN AUSTRALIA, 1925-1955 


Season N D J F M A M 

1940- 1941 — — — — 1 — — 

1941- 1942 — — 2 1 — — — 

1942- 1943 1 — — 1 2 1 — 

1943- 1944 1 — 1 — 1 — — 

1944- 1945 — — 1 — 1 — — 

1945- 1946 — —211 — — 

1946- 1947 — 1 — 2 3 — — 

1947- 1948 — 1—111 — 

1948- 1949 —— 1 1 1 —1 

1949- 1950 — — 2 1 — — — 

1950- 1951 — 1 — 5 1 — — 

1951- 1952 — — 1 1 — 3 — 

1952- 1953 — — — — 1 1 — 

1953- 1954 — — — — — — — 

1954- 1955 — 2 1 — — — — 

1955- 1956 — — — 1 — — — 
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A comparison of tables II and III shows how misleading aver¬ 
ages may be — the mean number of tropical cyclones per year is 2, 
and yet in the last 22 years there were three seasons with no 
cyclones (1931-32, 1932-33, 1953-54), five seasons with 1, nine with 
2, seven with 3, three with 4, three with 5 (1926-27, 1942-43, 1951-52), 
one with 6 (1946-47) and one with 7 (1950-51), not all of which, 
however, reached the mainland. If calendar years are taken, one 
finds several years with 3 cyclones, some with 4, 1917, 1943 and 1952 
with 5 each, 1947 and 1951 with 6 each. 

The calendar year is a most unsuitable period for the recording 
of tropical cyclones, which are most frequent from November to 
March; the official list of tropical cyclones for 1917 shows one in 
January, two in March, one in October and one in December, 
whereas the season 1917-1918 recorded only three tropical cyclones, 
in October and December 1917 and in February 1918. With the 
increased frequency of ships’ observations and the improvement of 
communications the records are now augmented by the inclusion of 
tropical cyclones at sea, which would have escaped notice only a 
few years earlier. In 1923 there was a violent cyclone which hit 
Carnarvon in January, then on March 8 two cyclones were recorded, 
one of them off Wallal, the second one between the North-West 
coast and Timor. Between March 18 and March 24 the fourth 
cyclone of the season occurred from Condon southwards. Only a 
few years earlier, the third cyclone of this season would have gone 
unnoticed, or at least unrecorded. The season with the greatest 
number of recorded cyclones is 1950-1951, with a cyclone in Decem¬ 
ber 1950, five cyclones in February and one in March 1951, a total 
of seven. And yet only the December 1950 cyclone passed over the 
mainland — two of the February 1951 cyclones skirted the North- 
West coast without crossing it, and the remaining cyclones of the 
season were far out at ea. It is certain that many cyclones, perhaps 
an average of two a year, go completely unrecorded in the eastern 
Indian Ocean. 

BIRD TRANSPORTATION 

One striking effect of cyclones is the carrying of birds hundreds 
and at times thousands of miles beyond their usual habitat. In 
1917 a violent tropical cyclone was first recorded some 200 miles 
north of Onslow on March 12. It passed Onslow by March 13 and 
continued very slowly southwards, crossing out to sea again a few 
miles north of Geraldton on March 16. On this occasion the White¬ 
winged Black Tern (Chlidoflias leucoptera) was first recorded in 
Western Australia at Doodlakine (Serventy 1947). Early in April 
1917 another tropical cyclone developed somewhere in the Arafura 
Sea, travelling close to the coast and passing off Derby on April 2, 
off Roebourne on April 3, off Onslow on April 5, and off Fremantle 
on April 7. Whether the new cyclone brought a much larger addi¬ 
tional population of C. leucoptera or whether it merely pushed fur¬ 
ther south the population already displaced by the early-March 
cyclone may never be known. Alexander (1917) stated that almost 
every swamp aftd estuary between Moora and Balingup had parties 
of the birds feeding over them, preying mostly on the dragon-fly 
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Hemianax papuensis, also present in unusual numbers, most likely 
through the same cause. It should be noted that the birds remained 
only about a month in this area, and then disappeared, probably 
having returned north. Smaller numbers — hundreds — were 
recorded near Perth late in April 1918 (Alexander 1918) but this 
second invasion cannot be related to any recorded cyclone, although 
Glauert (in litt.) states that the visit “coincided with stormy 
weather.” 

When the March 195G cyclone crossed the coast near Mandurah, 
thousands of these terns were blown ashore in an exhausted condi¬ 
tion, possibly after having tried to work against the wind to avoid 
being blown inland. Many of the birds recovered, and V. N. 
Serventy (in lift.) noticed them two weeks later not only near 
Mandurah, but also near Point Peron and on Bibra Lake. 

Serventy and Whittell (1948) quote the case of a Common 
Noddy (Anotis stolidus) “found at Leighton in November 1946, fol¬ 
lowing a very severe gale, but the species was, at the time, in resi¬ 
dence at the Abrolhos.” 

Another tropical sea-bird which has been recorded in southern 
areas is the Red-tailed Tropic-bird (Phaethon rubricauda) which 
according to the same authors breeds in the Abrolhos Islands and 
travels north and south, having been recorded as sitting on an egg 
at Busselton. This bird is not gregarious and undertakes long lonely 
flights which are quite distinct from both migratory and accidental 
flights. Condon (in litt.) confirms that three specimens of this bird 
have been captured in South Australia, near Port Lincoln, January 
13, 1919, and on Pearson Island January 1923 and March 20, 1926. 
There is no record of any tropical cyclone for several months prior 
to March 1919, so the first capture mentioned cannot be ascribed to 
forced transportation. In January 1923 a tropical cyclone was 
recorded off Broome, travelled along the coast for a week, being off 
Geraldton on January 18, off Fremantle on January 19, and cutting 
the coast near Mandurah to pass over Kalgoorlie on January 20 
and into the Great Australian Bight half a day later. This cyclone 
may have contributed to the unusual displacement of the first 
Pearson Island bird. The two cyclones of 1926 were too far north to 
affect South Australia. 

Serventy and Whittell (1948) mention that the Lesser Frigate- 
bird (Fregata ariel) nests from Bedout Island — near Port Hcdland 

_ northwards, but “during summer ‘willy willies’ the birds range 

south, preceding the storm centre, and on several occasions have 
been reported as far south as Point Cloates.” The Greater Frigate- 
Bird (Fregata minor) does not breed in Western Australia. A 
specimen was “captured alive on the Swan River estuary on May 4, 
1917, after stormy weather.” The time of the year and the fact that 
the bird belonged to the race which breeds on Christmas Island 
make one surmise that it was the strong north westerly wind asso¬ 
ciated with winter cyclones and not a tropical cyclone that drove the 
bird out of its usual range. 

A totally unrelated and much more common summer visitor is 
the Fork-tailed Swift (Micropus pacificus), whose arrival generally 
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coincides with “stormy and humid weather caused by northern low- 
pressure systems” (Serventy and Whittell, 1948). The fact that 
records of this bird in the southern parts of Western Australia are 
all between October and April, with a maximum during January 
and February, seems to point to tropical cyclones as the main 
reason for the unusual displacement. 

An exceptionally large number of these birds were seen by V. 
N. Serventy flying very high over Nedlands, just within range of 
strong field glasses, on Saturday, March 3, 1956, when strong north¬ 
easterly winds were blowing, preceding the arrival of a violent 
tropical cyclone the following day. The cyclone travelled along a 
peculiar track, which made it go over the Kimberlcys twice, and 
then skirt the coast for nearly 1800 miles between February 27 and 
March 4. On March 4 the cyclone crossed the coast near Mandurah, 
and with it came thousands of Fork-tailed Swifts, many of them 
dropping to the ground in a dead or dying condition because of 
starvation. 

The records thus show that although thousands of individual 
birds are affected, only a few species are involved, and so far there 
is no evidence of a permanent change in the range of a species 
through the action of tropical cyclones. The birds so exiled either 
return to their original areas or die in their new unfamiliar environ¬ 
ment. Even an inveterate wanderer like the Tropic Bird does not 
readily spread to new localities which it may occasionally visit. 
Fortuitous bird transportation may be a factor in the colonization 
of new areas by animal species, but only if these new areas provide 
a favourable environment. Obviously enough, the south-western 
part of Western Australia cannot be favourable environment for 
the tropical species which are affected by tropical cyclones — even 
if some individuals survive the drought of the first summer after 
their transportation, the cold of the following winter is certain to 
prove lethal. (To be continued) 

COMMON TERN Sterna hirundo hirnndo 
IN WESTERN AUSTRALIA 

by G. M. DUNNET, C.S.I.R.O., Nedlands. 

On January 7, 1956, Mr. Kevin Reed of Bassendean picked up 
an exhausted tern on Coogee Beach, four miles south of Fremantle. 
It was banded with a Swedish band, number YK 2201, and was 
taken home where it died next day. The band was given to the 
writer who took steps to recover the body which had been buried. 
The body is now preserved in alcohol and is at present in the collec¬ 
tion of the Wildlife Survey Section of C.S.I.R.O. 

Advice from Sweden indicated that the band was placed on a 
nestling Common Tern (Sterna hirundo hirundo) on July 9, 1955, 
at Marum 21 km. ENE Norrtalje in the Swedish province of 
Uppland. This specimen had therefore travelled 13,000 miles 
(around the Cape) in six months. 

This tern i& a holarctic breeding species which migrates south 
in the northern winter. The species is split into several sub-species 
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but distinctions seem doubtful (Witherby et al. 1941). However, 
the race breeding in north-east Asia is S. li. longipennis Nordmann, 
and specimens of this race have been found at Cape York, Torres 
Strait, and Lord Howe Island (Hindwood 1944), and at Cairns 
(White 1946). There is no evidence that longipennis comes round 
the western coast of Australia though it is known to spend the 
northern winter around New Guinea and as far west as the Moluccas 
and the Malayan peninsula (Hindwood loc. cit.). The European 
form, S. h. hirundo , is known to winter down the west coast of 
Africa, Madagascar, and around the Arabian Sea (Witherby et al. 
loc. cit.), but this is the first record from the continent of Australia. 

In a recent paper Storr (1956) has noted the occurrence of 
the closely similar Arctic Tern (Sterna macrura) in the Perth area 
and has given a description of his specimen. In the field Common 
and Arctic Terns arc not distinguishable in their non-breeding 
plumage so that it seems desirable to describe this specimen of the 


TABLE 1 



Sterna macrura 

Sterna h. 
hirundo 

Sterna 

dougallii 

Bill length . 

30.5* (30 - 33) § 

34.4t (33 - 39) § 

33.8 - 41.5$ 

Tarsus length. 

16.0* (15 - 17) § 

19.4t (19 - 21) § 

19.0 - 21.1$ 

Outer tail length 

113* (170-200)§ 

113t (135-175)§ 

140 - 205$ 

Wing length ... ... 

263* 

2641 

192 - 210$ 


* Storr’s specimen. 

S* The Coogee specimen, 
s Witherby et al. 1941. 

j WA Museum Nos. A5029 (Scarborough 17/7/39), 7507, 7508, 
7509 7510 (Bedout Island, May, 1901) and 5102 (Pt. Cloates 
22/1/99). 

Common Tern so as to indicate the salient points of difference 
between the two specimens. A third medium-sized tern, the Roseate 
Tern (Sterna dougallii), breeds on the Abrolhos Islands and has 
been observed as far south as Bunbury. A detailed description of 
this species is readily available in Serventy and Whittell (1951) 
but, in view of its similarity to the other two species, a comparison 
is given here. 

Of the three species, only the Roseate can be identified in the 
field with certainty. It differs from the other two in that the 
cuter tail feathers extend about an inch beyond the tip of the tail 
when at rest, and these feathers are all-white, with no black or 
grey. In flight the long outer tail feathers project like streamers 
(Serventy and Whittell 1952). In full breeding plumage, there is 
a delicate rose flush on the breast which is diagnostic. 

In non-breeding plumage, in which they occur here, Common 
and Arctic Terns are indistinguishable except in the hand, and the 
best diagnostic characters are length of the tarsus and the bill 
which are shorter in the latter (Table 1), and the pattern of black 


87 







pigment on the inner web of the first primary (Fig. 1). In the 
Common Tern there is a broad (c. 3.0 - 3.5 m.m.) dark grey band 
along the inner side of the ramus, while in the Arctic Tern this 
is only about 2.5 m.m. and a much lighter grey. At a distance of 
7.5 c.m. from the tip of the feather, this band measured 3.4 m.m. 
in the Common Tern and 2.4 m.m. in the Arctic Tern obtained 
locally. 





Fig. 1.—Pigment patterns (semi-diagrammatic) on the outer prim¬ 
aries of (A) Sterna h. hirundo from Coogee, W.A.; (B) £. dougallii 
from Bedout Island, W.A.; and (C) £. macrura from Swan River 
(Storr, 1956). At a distance of 7.5 c.m. from the tip of the feather, 
the widths of the black band on the inner webs are 3.4, 3.6 and 
2.4 m.m. respectively. In the Arctic Tern the band on the inner 
web is lighter grey than on the outer, while in the other species 
both are a similar colour. In unabraded wings of the Roseate 
Tern the white extends round the tip of the feather as indicated, 
but in abraded feathers this character cannot be seen. 
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additions to the termite fauna of western 

AND SOUTH AUSTRALIA 

by J. H. CALABY, Wildlife Survey Section, C.S.I.R.O. 

The most recent complete account of the Western Australian 
termites is contained in Hill’s (1942) monograph of the termites of 
the Australian region, although the nomenclature has since been 
revised by Snyder (1949). Collecting in recent years has added 
considerably to the State’s termite fauna, and some of the results 
are given by Gay (1955, 1956) and Calaby and Gay (1956). In 
this paper a further 7 species are recorded in Western Australia 
for the first time, with details of their known occurrence in the 
State and brief notes on biology. The paper also records the 
presence on Eyre’s Peninsula, South Australia, of one species pre¬ 
viously thought to be restricted to south-western Australia. 

The new records are listed hereunder. Unless otherwise stated 
the material was collected by the author. A representative collec¬ 
tion of all material listed is deposited in the Division of Entom¬ 
ology Museum, C.S.I.R.O., Canberra. The author is most grateful 
to Mr. F. J. Gay of that Division for identification of specimens. 

AMITERMES COLONUS Hill 

Distribution: New South Wales (Hill. 1942). Western Australian records 
are as follows:— 2 miles NE. Abydos Hstd., 7.vi.l953 ; 3 miles E. Fraser 
Range Hstd. 7.viii.l952 ; 30 miles E. Peak Hill, 23.V.1953; 10 miles E. 
Wittenoom, 26.v. 1953. 

Biology: Of the 4 series of this rare termite collected in Western 
Australia, 2 were found in dry horse dung and galleries in the soil 
beneath, one was under a stone and the last one in shallow soil 
galleries under a log and in the rotting earth-filled interior of the 
log. The Wittenoom series included reproductive nymphs, but the 
others contained workers and soldiers only. The alate caste is not 
known. 

AMITERMES DARWINI Hill 

Distribution: Northern Territory (Hill, 1912). Western Australian records 
are as follows:— 24 miles SSW. Coolawanyah Hstd., 2.vi.l953; Hooley Hstd., 
30.v. 1953; 6 miles E. Hooley Hstd.. 31.v. 1953; 20 miles WNW. Hooley Hstd., 
30.v.1953; Kalgoorlie, 31.x. 1947 (T. Greaves and J.H.C.); 21 miles ESE. Mt. 
Florence Hstd., 26.v.1953; 19 miles NE. Mundiwindi, 24. v. 1953; 31 miles SW. 
Mundiwindi. 24.v. 1953; 26 miles SSW. Onslow, 13. vi. 1953; 31 miles NNE. 
Paynes Find. 21.v.1953; 4 miles W. Roy Hill Hstd.. 25.V.1953; 6 miles ENE. 
Sherlock Hstd.. 11. vi. 1953; 10 miles E. Wittenoom, 26.V.1953; 32 miles E. 
Wittenoom (2 series), 26. v. 1953. 

Biology: Of the 15 scries so far collected in Western Australia, 
4 were found in galleries under stones and 3 in galleries under old 
and embedded logs. Three series were collected under dry cow 
dung and a further one was taken from sheep dung which the 
termites had covered with a thin hard shell of cemented earth. 
One series occurred under a thin cemented earth plaster over dead 
leaves and other litter and the remaining 2 series were taken from 
deserted mound nests of other species, Drepanotermes rubriceps 
(Froggatt) in one case and Tumnlitermes tumuli (Froggatt) in 
the other. 
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AMITERMES MODICUS Hill 

Distribution: New South Wales, South Australia (Hill, 1942). Western 
Australian records are as follows:— 4 miles SE. Arrino, 28.x.1955 (J.H.C. 
and F. J. Gay)*, 19 miles SSW. Beverley (2 series), ll.vill.1954 ; 3 miles E. 
Bilbarin, 3.iv.l953 ; 8 miles E. Bilbarin, 5.1v.l953; 12 miles SSW. Booanya 
Rock, ll.xll.1953; 9 miles WSW. Bulla Bulling. 29.x.1954 (J.H.C. and F.J.G.); 

1 mile NNW. Buntine. 14.iv.1953; 8 miles NE. Coolgardle, 26.x. 1951; (J.H.C. 
and F.J.G.); 47 miles W. Coolgardle, 9.viil.l952; 6 miles W. Dale Bridge, 
16.i.1953; Daniell. 20.ix.1952; 10 miles SE. Darkan, 22.1.1953; Debclin Rock 
(2 series), 26.xi.1947 (M. M. H. Wallace); Dryandra (2 series), 15.ix.1954; 

2 miles SW. Higginsvillc, 25.x.1954 (J.H.C. and F.J.G.); 5 miles NNW. 
Higglnsville, 25.X.1954 (J.H.C. and F.J.G.); 2 miles SSE. Highbury. 30.x.1953; 
9 miles NW. Israelite Bay (T.G. and J.H.C.), 18.xi.1917; 14 miles N. Kalannie, 
28.iv.1953; 11 miles W. Kalannie (2 series), 29.iv.1953; 1 mile W. Kellor- 
berrin. 31.x.1954 (J.II.C. and F.J.G.); 2 miles NNE. Kojonup (2 series), 
24.iii.1955; 4 miles NE. Kukorin, 20.X.1954 (J.H.C. and F.J.G.): 2 miles E. 
Moonljin, 30.X.1952; 2 miles S. Morawa. I5.iv.1953 ; 21 miles W. Naretha. 
25.x.1947 (T.G, and J.H.C.); Newman Hocks, 9.X1I.1953; 29 miles ENE’. 
Norseman. 8.xii.l953; 8 miles NNW. Nyabing, 2,11.1953; 30 miles E. PIngrup. 
5.11.1953 ; 37 miles E. PIngrup. 4.11.1953; 45 miles E. Pingrup (2 series). 
4.ii.l953; 1 mile N. Prowaka, 16.lii.1953; 26 miles W. Randclls. 27.X.1947 
(T.G. and J.H.C.); 2 miles W. Ravenslhorpe, 10.x.1947 (T.G. and J.II.C.); 

1 mile S. Salmon Gums, 24.x.1954 (J.H.C. and F.J.G.); 2 miles S. Salmon 
Gums. 24.X.1954 (J.H.C. and F.J.G.); 3 miles SSE. Walebing. 28.viii.1953; 
15 miles NW. Williams. 8.x.1953; 15 miles NE. Wubin. 20.V.1953 ; 43 miles 
NE. Wubin. 20.V.1953; 2 miles N. Wyening, 13.iv.1953; 5 miles SW. York 
(2 series), 16.i. 1953. 

Biology: A. modicus is a common species in south-western 
Australia and has been collected in a variety of situations but most 
commonly in galleries under or in old or rotting logs, malice 
roots, and other pieces of wood. It is often found in galleries in 
the hard clay walls of the nests of Coptotermes acinaciformis 
(Froggatt) and commonly occupies parts of the mound nests of 
Amitermes obeantis Silvestri. In the mounds and also under 
pieces of wood it often occurs in association with other termites, 
such as Heterotermes platypephalus (Froggatt), H. ferox (Froggatt), 
Schedorhinotermes reticulatus (Froggatt), Ahamitermes hillii 
Nicholls, Microcerotermes serratus (Froggatt), Tenues Icrac- 
pclinii (Silvestri), Paracapritennes Hesperus Gay, Tumulitermes 
apiocephalus (Silvestri) and Occasitermes occasus (Silvestri). 
Occasional series have been taken from galleries under stones and 
one was collected in galleries among the roots of a grass tussock. 

Reproductive nymphs have been found in nests in October, 
January, February and April, and alates in February, March and 
April. Neoteinic reproductives were collected from one nest. The 
alate caste of A. modicus is undescribed at present. 

The dispersal flight has been observed on one occasion only, 
on March 24, when alates were seen emerging from two nests. In 
one case there was a single escape hole in the side of an occupied 
mound of A. obeuntis and in the other there were a number of 
holes in bare soil. The alates issued in ones or twos and crawled 
around on the soil or up grass stalks for a few moments before 
launching. The flight began at 10.50 a.m. and took place during 
and after a thunderstorm with fairly heavy rain, which began 
about 20 minutes before emergence. Fairly large numbers flew for 
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30 minutes and then subsided, but odd ones were seen launching 
up to one hour after the beginning of flight. No workers or soldiers 
were on the surface during the flight but the emergence holes 
were lined with workers with their heads and waving antennae 
projecting. For an hour after the flight ended numbers of de-alates 
were seen resting, or running about individually or in tandem, on 
bare soil or old logs. 

AMITERMES PERELEGANS Hill 

Distribution: Northern Territory (Hill, 1942). Western Australian records 
are as follows:— Meekatharra. 23.V.1953 ; 4 miles NE. Nannine. 23.V.1953; 
14 miles NNE. Whim Creek. 4.viJ953; 43 miles NE. Wubin, 20.V.1953. A 
scries of alates taken while flying to a lamp at S p.m. on a warm very 
humid night (18 miles E. Mlngenew, 19.ii.1955 (A. R. Main)) are close to. 
and possibly are, perelegans but some of the characters of the specimens 
are outside the limits of the species as at present defined. 

Biology: Two of the 4 series from Western Australia were 
collected from galleries under stones and another occupied part 
of a deserted mound of Tumulitermes tumuli (Froggatt). The 
fourth series was taken from galleries in the outer few inches of 
an occupied mound of Nasutitermes triodiae (Froggatt), 4 feet from 
ground level. The series from near Wubin included reproductive 
nymphs. 

MICROCEROTERMES BOREUS Hill 

Distribution: Northern Territory (Hill, 1942). Western Australian records 
are as follows:— 84 miles NNW. Galena. 24.xJ.955. (J.H.C. and F.J.G.): 
35 miles WSW. Paynes Find, 19.X.1955 (J.H.C. and F.J.G.); 11 miles E. 
Pindar, 21.x. 1955 (J.H.C. and F.J.G.). 

Biology: All of the series from Western Australia were asso¬ 
ciated with old wood; one was found in galleries under a log, 
another in black cellular galleries inside a standing stick, and the 
final one in soil galleries at the base of a dead tree partly plastered 
over with earth by a colony of Sclusdorhinoterrnes intermedius 
actuosus (Hill). 

NASUTITERMES LONGIPENNIS (Hill) 

Distribution: Northern Territory and Queensland (Hill. 1912). Western 
Australian records are as follows:— 5 miles NW. Abydos Hstd., 8.vi.l953; 
Fitzroy-Paradise, 9.ix.l953 (R. G. Lukins); 10 miles E. Wittenoom, 26.v.1953; 
Wyndham-Katherine Research Station, 2.x.1953 (R.G.L.); Wyndham - 9 mile, 
9.x.1953 (R.G.L.). 

Biology: The 3 Kimberley series were taken from typical 
mound nests. One of the 2 series from the North-west was collected 
from galleries in the soil among the roots of a Triodia hummock 
and the other was found in a mass of black cellular earth carton 
under a large rock in a creek bed. The Wyndham 9-mile series 
included reproductive nymphs. 

TUMULITERMES RECALVUS (Hill) 

Distribution: Queensland and New South Wales ('Hill. 1912). Western 
Australian records are as follows:— Abydos Hstd. (2 series), 5.vi.l953; 43 
miles NNW. Galena, 23.x.1955 (J.H.C. and F.J.G.); 51 miles NNW. Galena, 
25.x.1953; Hooley Hstd.. 30.V.1953; 2 miles SE. Moravva. 15.lv.1953; 2 miles 
S. Morawa. 15.iv.1953; 19 miles S. Mt. Magnet (2 series), 22.v.1953; 7 miles 
ENE. Mundabullangana Hstd., 4.vi.l953 ; 4 miles NE. Nannine (2 series), 
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23.V.1953; 10 miles S. Northampton, 19.vii.1953; 2 miles W. Northampton, 
]8.iii.l953; 7 miles W. Northampton, 28.x.1952; 8 miles W. Northampton, 
25.x.1953; 43 miles SSE. Roy Hill Hstd., 25.V.1953; 3 miles W. Sherlock Hstd., 
3.vi.l953. 

Biology: Eighteen series of this termite have been collected in 
Western Australia of which 6 were found in galleries under old or 
embedded logs or other pieces of wood and 3 were collected under 
stones. Four series were found occupying parts of deserted mounds 
of Tumulitermes tumuli and 2 were taken from galleries at ground 
level in the hard clay walls of occupied mounds of Coptotevmes 
brunneus Gay. Of the remaining 3 series, one was collected in soil 
galleries, another under a pad of dry cow dung and the final one 
from fragile earth covered runways built over eucalypt twigs and 
leaves lying on the ground. One of the Mt. Magnet series included 
nymphs. The alate caste is unknown. 

In common with all species of Tumulitermes which have been 
adequately studied, T. recalvus conserves food in stores. In this 
species these take the form of enlarged sections of the subterranean 
galleries loosely packed with small pieces of chaffed dried leaves, 
bark and other litter. 

OCCASITERMES OCCASUS (Silvestri) 

Distribution: Formerly believed to be restricted to south-western Aus¬ 
tralia, this species is here recorded for the first time from South Australia. 
South Australian records are as follows:— 3 miles NW. Pooehcra, 31.vii.1952; 
11 miles WNW. Waddlkee. 31.vil.1952. 

Biology: Both South Australian series which included all castes, 
were found under partly embedded old eucalypt logs, a situation in 
which the species is most commonly found in Western Australia. 
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AUTOTOMY OF THE TAIL IN MAMMALS 

by VINCENT SERVENTY 

Many animals have the ability to break off parts of the body 
under certain types of physical or mental stress. This is often 
recorded in lizards, particularly in geckoes, snake-lizards and 
certain skinks. The usual explanation is that the behaviour has a 
protective function, enabling the animal to sacrifice the tail to an 
enemy and escape. Later the lost part may be regrown. 
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Surprising though it may seem this behaviour has also been 
recorded with mammals. The effect is discussed at some length 
by F. Bourliere ( Natural History oj Mammals, 1955, p. 120). 

Although I have not met this behaviour in the case of oui 
native mammals 1 came across the following reference by J. F. 
Haddleton ( Katarming Pioneer } 1952, p. 100): 

“The marl or native pig resembled the bandicoot in his mode of 
living as regards food, but was much smaller than the bandicoot 
being very light in colour, long thin snout, small thin cars and a 
very thin tail and very tender. If you caught them by the tail 
the skin would just peel oil and they would go off with a skinless 
tail leaving you with the bit of skin in your hand.” 

Ellis Troughton ( Furred Animals of Australia , 1941, p. 67) says 
of the Marl (Perameles myosura): 

“No specimens have reached the Perth Museum since 1900 and 
it is now assumed that it is extinct.” He makes no mention ol 
this habit. 

Tail loss is interesting historically in regard to the Pig-footed 
Bandicoot (Cliaeropus ecaudatus). Major T. L. Mitchell ( Three 
Expeditions into the ulterior of Eastern Australia s 1839, p. 131) 
says: 

“The most remarkable incident of this day’s journey was the 
discovery of an animal, of which I have seen only the head among 
the remains found in the caves at Wellington Valley. This animal 
was of the size of a young, wild rabbit, and of nearly the same 
colour, but had a broad head, terminating in a long very slender 
snout, like the narrow neck of a wide bottle; and it had no tail.” 

As a result it was given the name ecaudatus. 

Commenting on this Troughton (Ibid. p. 76) says: 

“It was not then realised that bandicoots were prone to sucn 
an undignified casualty.” 

Gerrard Krcfft ( Transactions of the Philosophical Society of 
Neiv South Wales , 1862-1865) in a paper “On the vertebrated 
animals of the Lower Murray and Darling” says: 

“I was in the habit of showing a copy of Sir Thomas Mitchell’s 
tail-less specimen to the natives, urging them to procure animals 
of that description; of course, they did not recognise it as a 
‘landwang’, and I was furnished in consequence with a large 
number of the common bandicoot (Perameles obesulus) minus the 
tail, which, to please me, had been screwed clean out.” 

It would be interesting if members could keep a lookout for 
tail loss in mammals, especially under circumstances where such 
loss may have been of value to the individual in question. 

THE FOOD HABITS OF THE FROG, M yobatrachus 
gouldii (GRAY) 

by J. H. CALABY, Wildlife Survey Section, C.S.I.R.O. 

Myobatrachus gouldii (Gray) is the most specialised of the 
Australian frog fauna. Its very small head and extremely short 
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limbs, which give it a turtle-like appearance, are striking, and are 
the characters used by Main (1954) to separate it l'rom the 
“typical” frogs. Main also comments on the fact that Myoba - 
trachus appears to be truly subterranean and that it apparently 
eats termites. The frog is restricted to south-western Australia 
and its life history is unknown. 

Myobatrachus is generally believed to be a specialised termite 
predator but only one or two direct observations on this point arc 
recorded in the literature and no identifications of prey are given. 
Fletcher (1898) states that A. M. Lea found 5 specimens in soil at 
the side of a termite nest at Perth and that several hundred larvae 
and pupae of “a common fly” were found in the same soil. 
Harrison (1927) records a specimen from Eradu, the stomach of 
which was “crammed with comminuted termites, mixed with the 
fine reddish sand of the country”. “White-Ant-Eater” is given as 
a common name by Glauert (1945) who states that the animal is 
“found in or near termite mounds or places where termites 
abound”. Because of the interest attached to vertebrates with 
specialised food habits and in view of the paucity of data on 
Myobatrachus, it seemed desirable to confirm the belief that it is 
a specialised feeder on termites. 

Owing to its cryptozoic subterranean habits, specimens of this 
frog are difficult to obtain and all of the known specimens have 
been found by accident. In 3 years of collecting termites as a 
hobby the author has found only 2 specimens of the frog, both 
under logs. However, Mr. L. Glauert, Director of the Western 
Australian Museum, generously allowed the author to remove gut 
contents from the fine series in his charge and Dr. A. R. Main 
kindly supplied 2 further specimens. The author is very grateful 
to both gentlemen for these favours. 

The total number of guts examined was 46 of which 26 con¬ 
tained a good quantity of material and 17 were completely empty. 
A preliminary sorting showed that the prey was almost entirely 
termites, which were in all stages from whole insects to completely 
digested remains. No alate remains were encountered. Fortun¬ 
ately, termite identification is based on soldier head capsules and 
mandibles and worker mandibles, all of which parts are chitinised 
and not digested. The soldiers were specifically identified from 
Hill's (1942) descriptions and figures, and generic identification of 
the worker mandibles was facilitated by Ahmad’s (1950) figures. 
The material was finally checked by comparison with a named 
collection of termites, the identification of which was kindly con¬ 
firmed by Mr. F. J. Gay, Division of Entomology, C.S.I.R.O., 
Canberra. The lengths of the frogs from which food data were 
obtained ranged from 23 to 55 mm. and the collecting localities 
v/ere as follows: Metropolitan (Como, Guildford, Morley Park, Mt. 
Hawthorn, Nedlands, Perth, Victoria Park); Country (16 miles 
S.W. of Beverley, 10 miles N. of Bullsbrook, Esperance, Forrest- 
field. Kojonup. Narrogin, Tambellup, Wellard, Wieherina). Table 
1 is a list of the termite species found with the frequency of 
occurrence. 
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TABLE I 


LIST OF TERMITE PREY SPECIES IN 26 GUTS OF MYOBATRACHUS 


GOULD I! WITH NUMBER OF TIMES OCCURRING 

Heterotermes ferox (Froggatt) 1 

H. platycephalus Froggatt . 1 

Coptotermes acinaciformis (Froggatt) . 10 

Amikermes heterognathus Silvestri . 1 

A. modlcus Hill 3 

A. n. Spi 1 1 

A. n. SP. 2 1 

A. sp.~~. . -. 2 

Termes kraepelinii (Silvestri) . 2 

T. n. sp. 1 

Paracapritermes hesperus Gay . 1 

Tumulitermes subaquilus (Hill) . 1 

Occasitermes occasus (Silvestri) .• 2 


Two samples of Amitermes were not specifically identifiable as 
only the worker caste was present. The new species of Termes is 
common' in south-western Australia but neither of the undescribed 
species of Amitermes is known from material other than the 
present specimens from Myobatrachus stomachs. 

Other prey items occurred in insignificant numbers. One gut 
contained in addition to a large mass of C. acinaciformis , fragments 
of 4 small ant (Formicidae) alates of 3 different species (2 of them 
a species of Camponotus ) and a single tiny fly (Diptera) wing, 
possibly a termitophile. Another gut which was practically empty 
contained fragments of a single unidentified termite worker and 
the remains of about 10 individuals of a small species of Iridomyr- 
mex (Formicidae). Fragments of unidentified single insects were 
found in 2 otherwise empty guts. Vegetable matter was found in 
2 samples—odd rootlets in one case and small pieces of bark in 
the other, and 15 guts contained sand grains, sometimes in con¬ 
siderable quantities. 

Both specimens collected by the author were actively feeding at 
galleries of C. acinaciformis when found. One of these was killed 
and the gut contents removed and the other was kept alive ai 
16°C. and the faeces collected. The gut was completely emptied 
in 5 days. The only termite prey in both cases was C. acinaci¬ 
formis and both right and left worker mandibles and soldier head 
capsules were counted. The minimum number of termites in each 
case was 326 workers and 137 soldiers, and 449 workers and 25 
soldiers, respectively. The former contained, in addition, the ants 
and fly mentioned above. 

From observations on the living Myobatrachus it appears that 
it burrows in the. soil using all four feet and fills the burrow as it 
proceeds by pushing the disturbed soil behind. When a termite 
gallery is located the frog sits by it snapping up the termites as 
they walk past. Termites are abundant in the soil within the 
animal's range and the sandy nature of the soil would no doubt 
provide easy digging conditions. What stimuli guide the frog to 
the termite galleries are unknown. 
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Although the sample studied is not large it would be safe to 
say that Myobatrachus lives practically entirely on termites and 
most probably has no preferences among the termite species. The 
large number of C. acinaciformis recorded probably does not indi¬ 
cate a preference for this species since it is the most abundant 
species in south-western Australia (Calaby and Gay, 1956) and 
appears to have the largest colonies and no doubt also the largest 
foraging gallery systems. Most of the prey species recorded are 
common or fairly common over all or part of the frog's range. 
It was interesting that in all samples except one there was only a 
single termite species in the gut, which probably indicates that 
once a termite gallery is located the frog continues to feed at it so 
long as termites pass along. In the case where 2 species were 
present (H. ferox and T. subaquilus) it was obvious that 2 separate 
“meals" were involved as the stomach was full of the former 
species and the individuals were whole, while the latter were in 
the hinder part of the gut and reduced to fragments. 
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FROM FIELD AND STUDY 

Diamond Dove in Wheatbelt. On November 4, 1955, I recorded 
a pair of Diamond Doves (Geopelia cuneata) eleven miles north¬ 
east of Beacon Siding. This is my first record of the species in the 
north-eastern Wheatbelt. 

DONALD N. CALDERWOOD, Beacon. 

(xnlalis and Rufous Songlark in Mucliea Area.—On August 30, 
1955, T observed two Galahs (Kakatoe roseicapilla) in flight over 
the R.A.A.F. Station, Pearce, and on September 4, 1955, I obtained 
excellent views of a Rufous Songlark (Cinclorhamphus matliewsi) 
near (and on!) the 33-mile post on the Northern Highway. The 
ashy underpart and rufous rump were plainly seen. 

D. L. Serventy, “Birds of the Swan River District," Emu, Vol. 
47, pp. 241-286, describes the former as a “casual, non-breeding 
v isitor," and of the latter, remarks that there have been few reports 
of the species though it may be “commoner than supposed.” 

—ERIC H. SEDGWICK, Williams. 
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BIRD NOTES ON LION ISLAND, ESPERANCE 

by ERIC LINDGREN 

From January 14 to January 18, 1956, a short, visit was paid 
to Lion Island, in the Archipelago of the Recherche. Lion Island, 
described by D. L. Serventy as “a monolith of mostly bare gneissic 
granite,” lies 8 miles east of Esperance and li miles from the 
shore. It rises to a height of 170 feet near the north end and has a 
large “cave,” or weathered hollow, about 70 feet high below this 
highest point. Scattered over the island are a number of pockets 
of soil, all dotted with petrel burrows, and the largest being on 
the weather-exposed west side. 

The purpose of the visit was to investigate the rookery of 
Black-faced (or White-breasted) Cormorants (Phalacrocorax 
fuscescens) known to be situated there. 

Landing was made late in the afternoon of January 14, when 
most of the cormorants were roosting on the island. A count was 
made and revealed 108 birds, the main concentration being on a 
flat rock about six feet above water level, on the middle of the 
north side. A number of birds, mostly adults, roosted on a small 
island on the extreme east tip of the main island. A high percent¬ 
age of the birds were in fledgling plumage. These were very tame 
and could be approached to within six feet. 

Upon landing an immediate search was made for the nesting 
site. Only two occupied nests were found, both close together but 
away from the main unoccupied rookery which was found later. 
One nest contained one egg, the other one young in down. A 
description is as follows. Body-down black above and white below, 
neck totally black with some black flecking extending into the 
upper breast, some white down on wings. Head naked, grey, with 
a black line on skin from base of beak to behind eye. Iris brown- 
black. Beak grey. Gular pouch light yellow. Legs grey. 

The following day a count was made of the nests, and twenty- 
eight nests were found to be the total for this year’s rookery. 
Droppings and fish remains were quite thick about the nests, and 
a number of typical cormorant pellets, consisting of a dense mass 
of small bones enclosed in a gelatinous sac, were seen. 

Another nesting site, presumably last year’s, was found about 
fifty yards north of the present rookery. This also contained 
twenty-eight nests. 

Only fifty-eight birds, mostly young, were present on the 
second day. These birds had similar patterned plumage to the 
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young in down, having black necks, brown feathers in the upper 
breast, and brown feathers with lighter edges on the back and 
wings,* grey beaks and yellowish gular pouches. Varying amounts 
of brown and black in the under plumage were noted, some birds 
being almost white underneath, but lacking the trim appearance 
and facial markings of the adult. 



Fig. 1.—Black-faced Cormorant feeding young. 

—Photo by E. Llndgren 


No opportunity was had of watching feeding at the nest, but 
a great deal of feeding took place where the young roosted. The 
large young were capable of flying and diving; they clustered 
together on the flatter, sheltered portions of the island and awaited 
their parents. When an adult flew in, a number of young started 
begging, with wings beating rapidly, body bent forward and neck 
extended. One of the young birds, then, would rush forward, from 
distances up to ten yards, and solicit the parent for food. Usually 
another bird joined in this procedure, and nearing the parent 
their actions would become more frenzied, with head waving 
rapidly and gular pouch puffed. The parent had some difficulty 
in manoeuvring its head into a suitable position to feed. It 
appeared that the feeding action is of the adult putting its open 
beak over the young bird’s head, rather than that of the young 
bird placing its head into the adults’ mouth (Fig. 1). No adult 
was seen to feed two young, and after feeding once it would fly 
to a separate perch. If the adult did not wish to feed, or was 
solicited by a young bird apparently not its own, it pecked viciously 
with an open beak. 

Not all adults fed after landing. Many of them had to be 
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chased by the young, sometimes twenty to thirty yards over the 
rocks, before feeding, and then only fed if solicited strongly. In 
extreme cases the adult would fly out to sea, only to be followed 
closely by the young bird. Flights of two to three hundred yards 
were quite common before the young bird was fed. The adult 
either returned to the island and fed, or fed on the water, settled 
and dived, or at times proved too strong in flight for the younger 
bird. Feeding on the water was observed on a number of occasions, 
both birds heads often going beneath the surface. 

A number of times when the adults were chased they would 
settle and dive, and even then would be followed by the young. 
This may have been a method of introducing the young to dive 
and fish for itself. 

The longest timed dive lasted 45 seconds, the average being 
35 seconds. One bird was timed in two minutes to have three 
dives of 35, 35 and 40 seconds. Before diving the birds invariably 
dipped their heads under the surface, possibly selecting likely 
fishing spots, for the water was remarkably clear. Birds were seen 
diving in deep blue water at the east end of the island, estimated 
roughly at thirty-five to forty feet in depth. 

Flight from the island over stretches of water to nearby rocks 
always followed the same pattern. The bird would drop steeply 
until almost at water level, then flatten out and fly off within two 
to three feet of the water, very often leaving ripples where the 
wingtips broke the surface. On occasion the birds misjudged the 
first drop and hit the water heavily. This was more common with 
the young. 

In open water, when our boat was returning to Esperance, 
one bird was seen flying at twenty feet, against a strong head¬ 
wind. However, the low flight seems characteristic. 

No birds were seen mantling fully, but a number were seen 
to stretch one leg slightly in front, with toes closed, then extend 
it fully backwards until it was almost horizontal. 

Considering the size and nature of the island the bird life 
was quite remarkable. Following is a list of individual species. 

1. White-faced Storm Petrel (Pelagodroma marina). 

This was the only burrow nester seen on the island. The 
burrows were short, straight and just small enough to prevent a 
hand entering. This simplified construction of the burrows is quite 
unlike that described for this species in Serventy and Whittell. 
The difference is probably due to the limited depth of soil over 
the rock. A number of diggings were seen which had been aban¬ 
doned because rock was encountered five or six inches below the 
surface. 

Our camp was on a pocket of soil in an erosion channel on 
the north side of the island and a number of storm petrels were 
seen flying overhead at night. These birds even crawled over us 
in their attempts to reach their burrows. No moon was out at 
this time. 

Six nests were opened, the count being one with one egg, two 
with small young and eggshell at the entrance, and three with 
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large chicks. Many more burrows which were occupied were not 
investigated. 

2. Shearwaters. 

Not enough experience has been had to separate the species, 
but numbers of birds were seen during both sea trips, and occa¬ 
sionally from the island. A mummified corpse of a Fleshy-footed 
Shearwater (culmen 42.8 mm.) was found on the island. Serventy 
mentions burrows possibly of the Little Shearwater, on the island, 
but none were seen on this occasion. 

3. Caspian Tern ( Hydroprogne caspia). 

One bird was seen twice on the one day, at the east end of 
the island. 

4. Crested Tern (Sterna bergii). 

One bird was seen in the same locality as the Caspian Tern. 

5. Pacific Gull (Laras pacificus). 

Two mature birds were seen each day. These were shy and 
spent most of the time away from us, but could be baited closer 
with fish remains. One bird in immature plumage was seen on the 
last day of our stay. 

On the east end a number of broken Turbo shells were seen, 
this apparently being a dropping platform used by these birds. 

6. Sooty Oyster-catcher (Haemotopus fuliginosus). 

Three were on the island each day. They remained on the 
western wave-washed slopes, where they were observed feeding. 
Approach to within twenty yards was possible. The alarm was a 
strong “chew chew,” given both from the ground and in flight. 

7. Cape-Barren Goose (Cereopsis novae-hollandiae ). 

Three birds landed on the north-western part of the island at 
dusk on January 14. They allowed approach to about twenty yards 
before flying. Next morning they were gone. 

8. Peregrine Falcon (Falco peregrinus). 

Two birds roosted on the island. These would awaken us 
with their chatter while flying early in the morning, and their 
aerobatics were exciting to watch. One particular manoeuvre was 
to fly within four feet of the rock-face at high speed, following 
all its contours. During the day the birds were absent, but they 
always returned before dusk. The roost mentioned by D. L. 
Serventy still appears to be used, and another accumulation of 
droppings was seen near to it. A small cave, containing old 
Swallows’ nests, had a large accumulation of bird remains, 
including Storm Petrel legs and Rock Parrot feathers. Apparently 
this had been used as a feeding platform by the Peregrine or some 
other predator. 

9. Kestrel (Falco cenchroides). 

Seen once only. 

10. Welcome Swallow (Hirundo neoxena). 

About fourteen birds were present during the first day, but 
most of them had left by the end of our stay. Two recent nests 
were noted in a small cave on the south end and in the large cave 
a number of roosts were seen. One such roost had excreta about 
two inches thick under the ledge the birds sat on. 
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11. Singing Honeyeater (Meliphaga virescens). 

Two or more birds were present on the island and appear to 
reside there. They also flew rapidly over the rocks following the 
contours, as mentioned in the notes about the Peregrine Falcon. 

Low Hakea bush was quite common on the island and appeared 
to be sufficient cover for these birds. 

12. New-IIolland Honeyeater (Meliornis novae-hollandiae ). 

One bird was seen, once only, apparently a visitor to the island. 
A large rock about half way between the island and the shore 
would provide a resting place if necessary. 

This completes the list of birds. 

Two more animals deserve mention. These were:—1. A skink, 
having the appearance of an Egernia, which was common under 
exfoliated rock and in petrel burrows. Smith’s Skink (Egernia 
carinata) is found in the Recherche Archipelago, and the lizards 
on the island were probably of this species. 



Fig 2 .—White-capped Hair Seals, Lion Island, Esperance. 

—Photo by Eric Lindgren 


2. The White-capped Hair Seal fNeophoca cinerea). These seals 
were present each day and were reasonably tame. On the first 
day a bull, a female and a pup were seen sunning themselves on 
the rocks (Fig. 2) and these were later joined by two more 
females. Three seal skeletons were seen on the island, all on the 
north side, one being in the large cave. Large white excreta was 
seen up to a hundred yards from water and high up a steep slope. 
This appeared to be from these animals, and if so, one may deduce 
that considerable energy is spent in finding a place to sun bathe. 
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BIRDS OF QUEEN VICTORIA SPRING 

by VINCENT SERVENTY 
INTRODUCTION 

A recent visit to Queen Victoria Spring was described by P. 
Slater and E. Lindgren (Western Australian Naturalist, Vol. 5, 
No. 1, p. 10). The record of their visit, together with the speci¬ 
mens brought back, stimulated the writer to pay another visit to 
the area. The party, comprising B. A. Y. Main, A. R. Main, R. G. 
Royce and myself left Perth on 23rd January, 1956, returning 31st 
January. The area has been described by Slater and Lindgren. 
Their visit was during a wet period while ours was during a dry 
one. According to the staff at Cundeelee Mission no rain had fallen 
in the area since October of the previous year. This meant that 
the claypan was dry and we had to repeat the experience of 
Carnegie (“Spinifex and Sand,’' p. 38) who had to dig out the soak 
to obtain water. Although we did not use the water for drinking 
it was quite fresh. 

BIRDS OF THE AREA 

Giles (“Australia Twice Traversed,” Vol. II) mentions the 
following birds. 

Emu (Dromaius novae-hollandiae). It was by following the 
tracks of an emu that Tommy, one of the natives with the party, 
•found Queen Victoria Spring. 

Bronzewing Pigeon (Phaps chalcoptera). Giles makes the fol¬ 
lowing comment (Ibid, p. 202). “The natives are continually 
burning the rough grass and spinifex, and on a favourable windy 
occasion these fires will consume everything green or dry, down 
to the water’s edge. There seems to be very little native game 
here, although a number of bronzewing pigeons came to water 
at night and morning.” This comment shows that regular firing 
of the countryside in these desert areas occurred long before the 
coming of the white man. The plants and animals that survived 
were types which adjusted to such conditions. The area around 
the soak was largely composed of bare sand, patterned mainly 
with bird tracks. The natives camping in the area would gradually 
use up the available wood supply within easy reach of the water. 
This, together, with the grazing of animals coming into drink at 
the soak, would cause the bare sand to persist. Giles says (p. 207) 
“While at this water we occasionally saw hawks, crows, corellas, 
a pink feathered kind of cockatoo and black magpies which in 
some parts of the country are also called muttonbirds and pigeons. 
One day Peter Nicholls shot a queer kind of carrion bird, not so 
large as a crow, although its wings were as long. It had the 
peculiar dancing hop of the crows, its plumage was of a dark slate 
colour, with whitish tips to the wings, its beak was similar to a 
crow’s.” This last bird would be a Squeaker fStrepera versicolor) 
and the pink-feathered kind of cockatoo probably a Galah 
(Kakatoe roseicapilla), though it could also be a Major Mitchell 
Cockatoo (Kakatoe leadbeateri). The crows would be either Corvus 
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cecilae or Corvus bennetti. Serventy and Whittell ( Handbook of 
the Birds of Western Australia, Vol. 2) give the distribution of the 
Little Corella (Kakatoe sanguinea) as south to Meekatharra and 
Wiluna. The long-billed Corella (Kakatoe tenuirostris) is a south¬ 
west species. If this record is the Little Corella, it extends the 
possible range of the species. Giles before reaching the spring 
commented, “Tommy and others had also found a few Iowan’s 
Leipoa ocellata nests, and we secured a few of the pink-tinted 
eggs; this was the laying season. These with the turkey Mr. Young 
had shot on the plain were the only adjuncts to our supplies we 
had obtained from this region.” Since the Spring was found on 
26th September this occurrence of the eggs is not unexpected. 





Fig. 1.—Budgerygahs flying past the claypan. 

—Photo by Vincent Serventy 


C. G. Gibson appears to be the next person to leave any pub¬ 
lished record of the bird life of the Spring in a paper entitled 
“Birds observed between Kalgoorlie and Eucla, W.A.” (Emu, Vol. 
IX, p. 71). The only birds specifically mentioned as having been 
met with at the Spring are:— 

“Little Falcon (Falco lunulatus). One specimen only (a female) 
obtained (or seen), near Queen Victoria Spring. Bush Bronzewing 
(Phaps elegans). A few were seen at Queen Victoria Springs.” 

The next published record appears to be that of Slater and 
Lindgren (op. cit.). 

The main contrast between their records and the writer’s is 
the paucity of species detected on this occasion. Only an evening 
and one morning were spent in the area. Discussion will be 
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restricted to those birds about which fresh information was 
obtained. 

Diamond Dove (Geopelia cuneata). Two birds arrived to drink 
at the Spring at 0500 hours. Three hours later three more arrived. 
These birds were also met with at Randells and Zanthus. 

Common Bronzewing (Phaps chalcoptera). These birds were 
very common at the Spring. On our arrival at 1830 hours on 26th 
January, approximately 20 birds were gathered around the soak. 
The claypan was completely dry but the sand in the soak was 
damp. A tiny depression about half an inch across and a quarter 
of an inch deep held water. This appeared to have been made by 
the pigeons. With the cool of the evening the water level would 
rise slightly, once the evaporating power of the sun and wind had 
diminished. Also mammals could scratch out holes which would 
soon fill with water and provide a better supply. I short-circuited 
nature and dug out the soak with a spade. By 1920 hours the hole 
formed was almost full of water and the pigeons had increased 
to approximately 100. When disturbed they did not fly far, many 
resting in the claypan. Others rested in the everlastings (Heli - 
chrysum apiculatum) which surrounded the soak. Next morning 
at 0500 hours only one pigeon was seen. As mentioned before the 
sand around the Spring was patterned with footprints, many of 
which appeared to be pigeon tracks. The whole area had the odour 
of a large bird rookery, showing the large number of birds which 
were using the soak. 

Little Falcon (Falco longipennis). Two of these birds were 
seen in the area. They pursued budgerygahs, plunging through 
the masses of birds continually, but to my surprise, quite unsuc¬ 
cessfully. Later one of the falcons was seen with a bird, which 
was not identified but was definitely not a Budgerygah. 

Brown Hawk (Falco berigora). While I was watching the 
budgerygahs circling the Spring and the falcons plunging through 
them, a bird fell out of the flock and flew towards me at great 
speed. It struck a small tree then blundered into the branch on 
which I was sitting, finally crashing into the bush about ten yards 
behind me. Within seconds a Brown Hawk had landed and began 
to feed on the injured bird. On my approach it lifted the prey in 
its talons and flew. Later I erected a hide near the soak. While 
watching a few budgerygahs drinking, a hawk struck and picked 
up one bird. This was done so swiftly I was unable to identify the 
killer. Circling brown hawks also caused many of the drinking 
birds to rise in alarm. Earlier I saw two brown hawks lying in the 
water in the soak but whether for coolness or for the arrival of 
victims I do not know. 

Boobook Owl (Ninox novae-seelandiae). A bird was heard 
calling at night. 

Purple-crowned Lorikeet (Glossopsitta porphyrocephala) . This 
bird was absent during my visit though very common when the 
Spring was visited by Slater and Lindgren. Since very little mallee 
was in flower at the time it emphasises how closely tied this bird 
is to the flowering of trees and shrubs. 
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Fig. 2.—Budgerygahs at the soak. 

—Photo by A. R. Main 

Galah (Kakatoe roseicapilla) . At 0500 hours 15 were seen, and 
by 1945 hours these had drunk and gone. At 0810 hours when I 
was in the hide near the soak eight galahs landed and drank. 

Cockatiel (Leptolophus hollandicus) . These were not seen at 
the Spring but occurred in numbers at Zanthus. They arrived at 
0455 hours and by 0520 hours about 150 were present but none 
had attempted to drink. They were being forced from tree to tree 
by a Brown Hawk, but no actual attempt to catch a bird was made 
by the hawk. 

Twenty-eight Parrot (Barnardius zonarius). Only one bird was 
seen near the Spring. 

Mulga Parrot (Psepliotus varius). A dead female was picked 
up on the track a few miles from the Spring. 

Budgerygah (Melopsittacus undulatus). This was the dominant 
member of the parrot family in the area. At 0500 hours a flock 
of 30 birds was seen flying over. It would appear the soak offered 
little in the way of water to these birds and they were headed 
for the water at Zanthus, about forty miles to the south. However, 
my deepening of the soak with the spade changed the position. 
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By 0845 hours large flocks were beginning to circle (Fig. 1). By 
0915 hours these numbered several thousands. This grew into 
tens of thousands and some groups settled in the trees nearby 
or on the claypan. At a rough estimate about 20,000 birds would 
have been present. When in the hide I noticed that soon after a 
few less timid individuals had landed, a flock of several hundred 
would be drinking (Fig. 2). The whirr of wings splashed the water 
in all directions and this, as much as the water consumed or lost 
through evaporation, caused the drop in levei. It was also noticed 
there was no real crowding, even when hundreds of birds were 
drinking. Drowned birds would seem to be individuals too weak 
to rise from the water and not pushed under by weight of numbers. 
It was noted that even when the main flock would rise satisfied, 
a few birds would be left behind. These walked into the shelter of 
the Centaury Plant (Erythroea centaurium) which ringed the soak. 
Attacks by hawks or threat of attacks kept the birds nervous 
throughout. When the soak was occupied by crows or galahs the 
budgerygahs made no attempt to drink. 

A 



Fig. 3.—Budgerygahs on roof of truck. 

—Photo by Vincent Serventy 

On returning to the truck B. A. Y. and A. R. Main described 
how budgerygahs had landed on the white canopy and attempted 
to drink, apparently under the impression the white, sheen of the 
enamel was water. Serventy and Whit tell (op. cit.) describe how 
the Musk Duck (Biziura lobata) crashed into roofs on moonlit 
nights under the impression that galvanised iron was water. Next 
day we had the same experience of birds landing on the truck 
and again attempting to drink (Fig. 3). At Zanthus on 29th 
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January I found the budgerygahs arrived in small numbers at 
0520 hours. These built up until by 0715 hours I estimated 100,000 
birds were over the dam. The birds continued to arrive all morning 
but by about 1400 hours the birds had finished drinking and moved 
off to feed. At all times the birds appeared little afraid of man 
and one individual landed on B. A. Y. Main and drank water from 
her filled palm. At the dam the birds usually hovered helicopter 
fashion while drinking, touching only with their beaks. However, 
some floated with wings outstretched while drinking. 

Red-backed Kingfisher (Halcyon pyrrhopygia). A nest of this 
bird was found in the bank of Goddard’s Creek. Chicks called 
when I blew softly near the entrance. Since Lindgren and Slater 
also found this bird with young, it would appear to be independent 
of the presence of water for beginning the nesting cycle. 

Little Crow (Corvus bennetti). Although no specimens were 
taken strong wind blew up the feathers of live birds, exposing the 
bases which were white. Since the birds were smaller than the 
galahs I therefore placed them as this species. About 30 birds 
perched in trees surrounding the soak. Probably they would feed 
on exhausted budgerygahs. 

Apart from these notes there is little other information to 
add on the bird species which would be additional to that provided 
by Slater and Lindgren. 

I am indebted to R. G. Royce for the identification of the 
plants mentioned in the text. 

TROPICAL CYCLONES AS BIOCLIMATIC 
ACTIVATORS: Part II 

By J. GENTILLI, Nedlands 

THE SPREADING OF MOISTURE 

The increase in humidity associated with tropical cyclones has 
an immediate effect on some aspects of animal life. Gentilli (1949) 
recorded a definite correlation between relative humidity and the 
call of the Willy Wagtail (Rhipidnra leucophrys) in the Perth 
Metropolitan Area. This call fluctuates sporadically during most 
of the year, and only becomes regularly recurring during the 
mating and nesting season, during which relative humidity is 
nearly always higher than the minimum amount required to stimu¬ 
late the bird. During the mating and nesting season—winter and 
spring—frontal cyclones dominate the weather. Some unseasonable 
summer calls are due to the bird's response to humidity brought 
by tropical cyclones or by low-pressure troughs associated with 
them in the middle latitudes. On December 12, 1948, calling was 
quite general—and relative humidity stood at 69 per cent. 

The cumulative effect of tropical cyclones is noticeable in the 
mean rainfall. Over a large area which corresponds to the greatest 
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frequency of cyclonic tracks, the rainfall increases from February 
to March, to decrease again slightly in April (Map 1). Since the 
summer rainfall of many localities in the wheat-belt is only one 
or two inches, and the rainfall for February or March perhaps 
20 or 30 points, it takes only one tropical cyclone bringing 400 
points in 48 hours to raise the mean rainfall for the month by 5 
points if the record goes back 80 years, by 10 points if the record 
goes back 40 years, etc. Normally May or June is the wettest 
month in the Eastern Goldfields, and yet because of the torrential 
downpours received from a few tropical cyclones in recent years, 
the wettest month there is now March. 



Map 1. EFFECT OF TROPICAL CYCLONES ON THE AVERAGE 

RAINFALL. 

The white areas show the normal rainfall pattern, with March 
drier than February in the Kimberleys and March drier than April 
in the South-West. In the shaded areas March is wetter than Feb¬ 
ruary and April. Notice the effect of the Hamersley Range jn 
sheltering the area immediately to the south. 
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CYCLONIC TRACKS 

The area affected by tropical cyclones varies considerably, 
not so much because of variations in the size of cyclones, but 
because many of these cyclones cover a short track only and die 
out without ever reaching the middle latitudes. Some travel 
further but lose most of their identity. A few, e.g., only 7 out of 
72 recorded since 1924, reach the southern shore of the continent 
without any apparent loss of intensity. Most of these cyclones, 
whether they cross the continent or whether they die out in the 
tropics, follow fairly regular tracks. They originate in the Timor 
Sea, usually between 10 and 15 degrees South, and travel south- 
westwards at a speed of 5 tc 15 miles per hour. Between 20 and 

25 degrees South they gradually recurve southwards and then 
southeastwards, so that some 4 out of 10 cross the coast between 
Onslow and Broome. Anomalous tracks are not rare, an outstand¬ 
ing example being provided by the cyclone of February-March, 
1956, which first travelled almost due east from La Grange to a 
point north-east of Alice Springs, then almost reversed its course 
crossing the shore in a westward direction near Cape Leveque, 
gradually recurving and passing to the west of Fremantle, crossing 
the west coast between Mandurah and Bunbury, and passing out 
to sea again about 50 miles west of Albany. The exceptional length 
of the track, its coastal location, and the almost unabated force 
of the cyclone throughout make it quite outstanding. 

The track of any tropical cyclone is a function of several 
variables, namely the rotation, intensity and size of the cyclone 
itself, the sphericity of the Earth and its angular velocity at the 
points concerned, and the surrounding meteorological conditions, 
with special regard to pressure and moisture. A very intense 
cyclone, i.e., one with a very low pressure at its centre, is likely 
to travel much farther than a cyclone of moderate intensity. A 
large cyclone travels farther than a small one, other things being 
equal. Tropical cyclones do not originate within 4 degrees South 
and North of the Equator, and probably not beyond 20 degrees 
North or South. The tracks which appear to originate at 22 or 24 
degrees North or South almost certainly failed to be detected while 
they already existed in lower latitudes. 

On the poleward side, tropical cyclones may travel so far as 
to merge with a middle-latitude depression, which they intensify 
considerably. Tropical cyclones can only travel around the large 
travelling anti-cyclones characteristic of the lower-middle lati¬ 
tudes; should a tropical cyclone meet an anti-cyclone head-on, it 
would be destroyed by the inflow of dry air at higher pressure. 
This cyclolysis, as it may be termed, is not rare between 22 and 

26 degrees South, where cyclones may meet large anti-cyclones 
especially towards the end of the cyclonic season (late March, 
April). On the other hand, a cyclone may slide along the col of 
lower pressure between two anti-cyclones, where a stationary 
front usually occurs, and reach the middle latitudes without losing 
its identity, even though some of its characteristics may change. 
For example, no thermal fronts occur in tropical cyclones, but 
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while a tropical cyclone travels between two anti-cyclones, it is fed 
by different air-masses from the north-east and from the south¬ 
west, and whereas these two air-masses were similar enough to 
form only a stationary front between the two anti-cyclones, the 
large amounts of tropical air and the additional dynamic impulse 
supplied by the cyclone’s rotation are enough to give rise to a 
definite point. If the cyclone works its way to middle high lati¬ 
tudes* it then becomes indistinguishable from the frontal cyclonic 
depressions characteristic of these latitudes. Only a few cyclones 
travel so far, and, as mentioned above, only 7 out of 72 recorded 
since 1924 actually reached the southern shore without any loss 
of intensity. 

Every cyclone has an individuality of its own, and must be 
studied separately. In fact, the conditions which precede each 
cyclone should also be studied, but such a thorough approach is 
not practical at the present time. The most profitable way of 
studying cyclones is by taking a few typical ones as suitable 
examples. Thanks to the detailed records kept at the Perth 
Weather Bureau this study can be carried out at any time. 
Cyclones may be chosen according to any one of their character¬ 
istics, but in this case the emphasis shall be on the spreading of 
moisture. One could recognize three main types: (a) the cyclone 
which does not go beyond latitude 22° S., (b) the cyclone which 
ends somewhere between latitude 22° and 30° S., and (c) the 
cyclone which goes beyond latitude 30° S. For each main type 
there may be three varieties: oceanic, coastal, and continental, 
according to where the greater part of the track actually runs— 
a cyclone begins by being oceanic, and may become first coastal 
and then continental, or remain coastal, or remain oceanic 
throughout. 

C. A. Juengling, assisted by D. M. Logue, has made a good 
study, here published for the first time, of the cyclones of the 
1947-48 season, which happen to fall into each one of the three 
major types mentioned above, and all of which interest the 
continent. 

THE TROPICAL CYCLONE OF DECEMBER 29 TO 31, 1947 

On the morning of December 28, a cyclone of moderate 
intensity was located about 150 miles WNW of Broome. While it 
drifted on a SW course along the Kimberley coast, a trough of 
weak gradient formed over the Gascoynes, bringing the coastal 
divisions under a circulation of easterly to north-easterly winds. 
The rains at this early stage were almost negligible; Broome 
reported 2 pts., Derby also 2 pts. 

In the morning of December 29, the isobaric pattern over the 
chart of 12 noon. Whereas the southward movement of the storm 
State had completely changed, as can be seen from the synoptic 

* There are no observations of cyclones in these latitudes to the south of 
Western Australia, but there are several records of Western Australian 
tropical cyclones which have ultimately reached Tasmania as ordinary 
depressions, and detailed studies of similar occurrences have been made in 
New Zealand (Barnett. 1938) and in the United States (e.g., Knox. 1955). 
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centre itself had been extremely slow, since the previous day the 
trough had been transformed into a well-defined “col’' that also 
contained a “satellite’' low. The col allowed the tropical cyclone 
to move inland and on that day the cyclonic disturbance caused 
unsettled, cloudy conditions as far as Eucla. The satellite low 
caused only isolated showers, but was also responsible for a severe 
thunderstorm and winds of 80 m.p.h. near Kalgoorlie. On the 
afternoon of this day the tropical cyclone was still 50 miles NE 
of Port Hedland. Although from its weak gradient and intensity 
it was estimated that the cyclone would die out within the first 
24 hours after crossing the coast, its effect was nevertheless 
almost as strong as that of a young and active cyclone. Winds of 
over 80 m.p.h. were recorded from Cockatoo Island; Broome and 
Derby reported winds of 40 to 50 m.p.h. (with a maximum during 
the night). Several stations like De Grey, La Grange, Port Hed¬ 
land and Anna Plains reported falls of more than 100 pts., and 
the rainfall area spread southwards beyond Marble Bar (75 pts). 

By noon on December 30 the tropical cyclone had crossed the 
coast near Port Hedland and reached Marble Bar. Its further 
progress was doomed by a ridge of high pressure in the south 
which meanwhile had dissolved col and satellite low. In the last 
24 hours torrential rains had fallen in the coastal region. The maxi¬ 
mal registrations were 900 pts at Port Hedland (which received 
1,023 pts in two days), 419 at Bonny Downs, 360 at Nullagine, 
520 at De Grey, 509 Marble Bar. The rainfall area extended as 
far as Meekatharra (16 pts), Wiluna (50), Cue (4), but did not 
spread very far towards west and east, even Roebourne receiving 
only 16 pts. Some light showers were still recorded from the 
South-East Division. During the night a hurricane of 100 m.p.h. 
had caused some damage at Port Hedland; at Marble Bar it un¬ 
roofed the Post Office and damaged other buildings. Gale-force 
winds continued to blow all day and were felt as far as Nullagine, 
60 miles from Marble Bar; the heavy rains at Wiluna, however, 
were not associated with winds. 

During the 31st, when the cyclone rapidly died out. the winds 
abated, even near its centre, and most of the coastal stations 
recorded only slight rainfalls, but stations near the centre, like 
Ethel Creek and Mundiwindi, were flooded by rains of over 400 pts. 

THE TROPICAL CYCLONE OF FEBRUARY 19 TO 23, 1948 

The February cyclone, one of the few cyclones that crossed 
the western half of the continent without losing their intensity, 
seems to have originated from a small “wave” in the inter-tropical 
front. The synoptic charts of February 16 and 17 still show the 
depression as being a part of the I.T.F. which at that time ran 
parallel to the West Kimberley coast, causing good rains in the 
tropics as far as Marble Bar (121 points on Feb. 16) and Ethel 
Creek (209 pts on Feb. 17). While the depression centre deepened 
(1002 mb at noon on Feb. 17) a trough of weak gradient yet con¬ 
siderable extension formed over the northern half of the State. 


Ill 


f 25 



dotted lines show the paths of the cyclones, the larger figures the 
date of the month. Rainfall is given in inches, and is the total 
amount recorded as caused by the respective cyclone. 
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The deepening of the trough was presumably assisted by a low 
pressure tendency due to active convection over the heat centre 
in the Pilbara region and, even more, by a low-pressure centre 
off the south coast. The corresponding centre of high pressure 
(south-west of Cape Leeuwin) of merely 1014 mb favoured the 
development rather than impeding it. 

On February 18 convectional rains from weak thunderstorms 
connected with the trough and further frontal rains fell in the De 
Grey, Kimberley and Fortescue divisions. La Grange totalled 268 
pts in 24 hours. At 3 p.m. while the depression centre was situ¬ 
ated 300 miles WNW of Broome, falling pressure along the coast 
indicated further deepening. Even in the South-West Division an 
unusual rise in temperature was noticed due to the inflow of tropi¬ 
cal air carried southwards by the expanding trough. 

On the 12-noon chart of February 19 a mature storm centre 
of less than 992 mb can be seen, surrounded by an almost ellip¬ 
tical pattern of isobars over the sea. The longer axis of the ellipses 
pointed roughly in the direction in which the cyclone was to 
advance later on following the line of least resistance. An E to 
NE circulation of moderate to strong winds by that time covered 
most of the State. Stations near the coast already reported gales 
of 40 to 50 miles per hour. Temperatures above normal and further 
ra i ns —190 pts at Derby—ruled the day in the tropics and sub¬ 
tropics. The barometer continued to fall while the storm centre 
slowly drifted on a WSW course and at a distance of 300 miles 
along the coast. During the 24 hours from noon on February 19 
to noon on February 20 the cyclone covered a distance of about 
220 miles. 

At noon on February 20 the storm centre of now less than 
986 mb was located only 80 miles northwest of Roebourne where, 
during the last 24 hours, the pressure had fallen from 998 mb to 
991 mb. Generally speaking, the heaviest rains fell in the region 
close to the storm centre wherever it passed; De Grey reported 
500 pts. Port Hedland 352, Andover 500. At Roebourne where the 
day had begun with dust storms, 152 pts fell in the three hours 
from 9 a.m. to noon, followed by 666 pts in the 24 hours to come. 
The area east of the cyclone—the left-front quadrant to use 
Tannehill’s terminology—due to moisture-laden centripetal winds 
blowing on-shore, received heavier rains at a given time than the 
corresponding area in the right-front quadrant of the storm, e.g., 
Mardie (27 pts) and Onslow (84 pts). Likewise the winds were 
stronger on the on-shore side than on the off-shore side; their 
effect was felt inland as far as Marble Bar and Nullagine. 

When the tropical cyclone crossed the coast east of Onslow 
shortly before 3 a.m. on February 21 the town was hit by a storm 
of 72 m.p.h. and heavy rains. In general, these high winds rotating 
around the centre somewhat abated, because of friction with the 
land surface, when the cyclone advanced inland. A remarkable 
feature was, for instance, that the Kalgoorlie rains on the 22nd 
and 23rd were not associated with winds at all. Big Bell, however, 
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and other places in its neighbourhood reported winds of over 50 
m p h., unroofed buildings and uprooted trees. 

As for the movements of the centre itself, since its recurvature 
from a WSW to an ESE course the cyclone was gaining speed 
while travelling on. The comparative distances travelled for each 
span of 24 hours ending at noon on the 21st, 22nd and 23rd were 



The map, adapted from an original by C. A. Juengling, shows the 
path (dotted line, with dates in large figures) and the total rain¬ 
fall (in inches) of a cyclone which left the tropical regions to enter 
the stream of westerly circulation south of Australia. 
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approximately 260, 330 and 540 miles. This again agrees with 
Tannehill’s findings about the cyclones which curve in at lat. 20° N 
and accelerate their movement on their way into the middle- 
latitudes. 

On February 21, while many stations in the North-West—now 
well behind the storm centre—continued to report falls of more 
than 100 pts (Andover 101, Ethel Creek 112, La Grange 321, Marble 
Bar 212), the rainfall area advanced ahead of the travelling cyclone. 
Kathleen Valley, for example, which during the whole day was 
between 400 and 200 miles in front of the storm centre, had already 
totalled 50 pts, Sandstone 90 pts, and slight falls totalling 7 pts 
were reported from Laverton. 

On February 22, while the tropical storm now centred over the 
East Gascoynes continued its SE movement, the total rainfall area 
extended from the De Grey to the Eucia Divisions. At midday, when 
the centre was about to pass Wiluna and Meekatharra, rains set in 
in the Kalgoorlie district which were to continue almost without 
interruption till 3 p.m. on the following day. In the evening, when 
the cyclone approaching Kalgoorlie was as close as 200 miles, the 
rains were still described as being similar to good strong winter 
rains rather than “cloudbursts,” but their intensity increased when 
the centre passed Kalgoorlie in the early morning, not far from 
Bulong which received 1,135 pts. In the 21 hours between noon on 
the 22nd and 9 a.m. on the 23rd Kalgoorlie received 700 pts, the 
main part of its total of 1,200. Widgiemooltha and Narndie also 
reported over 10 inches and many other stations in the region 
recorded between 8 and 9 inches. 

At noon on February 23 the cyclone was centred near Raw- 
linna and when at 3 p.m. it crossed the coast (not far from there) 

into the Bight the rains as well as the winds in the whole of the 

South-East Division were abating. The intensity of the former 
tropical cyclone, which now went on as a normal middle-latitude 
cyclone, was still almost unchanged. 

The pastoralists in the North-West praised the rains for their 
beneficial effect; they had provided excellent feed for the sheep. 
The rains had been heavy enough to make the Gascoyne River 

flow and reach Carnarvon, and to let the Coongo dam near Mt. 

Magnet overflow. On the other hand, the damage caused by the 
floods ran into many thousands of pounds. Even before the. storm 
entered the continent, heavy downpours had soaked the airfields 
in the North-West, forcing planes to return, rendered roads and 
rivers impassable and left communities like Roebourne weather¬ 
bound for days. Lines of communication were disrupted everywhere 
in the North-West and the weather reports reached Perth many 
days late. The winds caused damage to houses and trees but did 
not cause loss of life. In the Kalgoorlie-Boulder area houses were 
flooded and railway lines washed away. At South Boulder a bridge 
on the main road to Perth collapsed. Sections of the Yalgoo-Wiluna 
line were 6ft. deep under water. On many lines, including the trans¬ 
continental, trains were stalled for several days and the Kalgoorlie 
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airport was not serviceable for 24 hours after the last rain had 

faHerUjd of the area c i a imed this cyclone to have been the 

one with the longest uninterrupted rain they could remember. 

THE TROPICAL CYCLONE OF APRIL 9 TO 20. 1948 
This cyclone, according to local reports, was the first April 
cvclone for four years. Besides representing in this survey the 
cyclones near the end of the hurricane season, it is also an example 
of a weak cyclone which hovers over the sea off the Kimberley 
coast for many days, slowly advancing and retreating under the 
control of travelling anticyclones in the south. It appeared first on 
the synoptic charts of April 7 and 8, as a trough of tropical air 
expanding from a vast low of 1008 mb north of the Kimberleys. At 
this stage only light winds, light showers and general cloudiness 

were noticeable in that coastal part. 

On April 9, while a high-pressure ridge stretched over the 
south of the State, a weak cyclone of 1004 mb had formed over the 
Derby area, giving rise to strong winds from all directions and 
rainfall as far as Fitzroy Crossing. 

During the following days the cyclonic disturbance was forced 
to retreat when the anticyclone in the south intensified. Heavy 
rains fell on the Kimberley coast on April 11 when the cyclone 
was 150 miles north of Broome. The recordings for this day were 
495 pts at Broome, 203 at Derby, 75 at La Grange and 63 at Hall’s 
Creek. Less rainfall was recorded on April 12 and, from then on, 
only isolated falls until April 17. During these days the cyclone 
remained almost stationary, moving only a few miles per day on a 
zig-zag course. Yet, although the cyclone was blocked off the con¬ 
tinent by the high-pressure cell in the south, it formed a trough 
(in the rear of this anticyclone) which extended along the west 
coast as far south as Perth. A satellite low in this trough, which 
had developed on April 13, dissolved again, but the trough still 
deepened while shifting eastwards and enabled the tropical cyclone 
to link up with a newly-arrived depression west of Busselton which 
also travelled eastwards. 

On April 15 the trough extended from the De Greys to the 
northern Goldfields, causing slight rains near the coast and cloudi¬ 
ness over the remainder of the trough area. The intensity of the 
cyclone had varied all the time, sometimes with a deepening, but 
more often with a weakening tendency. The frontal system it had 
built up behind the vanishing anticyclone and in front of the next., 
allowed the cyclone to move slowly south-westwards to the coast. 
At 9 a.m. on April 18 it was centred about 200 miles north of 
Onslow, causing rains and cloudiness in the North-West Division; 
27 hours later, at noon on April 19, the charts show that the centre 
had crossed the coast and was now located about 100 miles SE of 
Onslow. The cyclone itself brought rains as far south as Meeka- 
tharra, the frontal system connected with it brought rain to stations 
as far east as Earaheedy (180 pts). Cyclonic centre and frontal 
system were pushed northwards (and eastwards) on April 20 and 
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21, when a powerful anticyclone of more than. 1032 mb passed south 
of Cape Leeuwin. The cyclone lingered on over the sea for some 
more days but did not cross the coast again and its effect was no 
longer felt. 

The maps make it possible to give a rough estimate of the areas 
affected by the rainfall brought by these three cyclones. It will be 
seen that not only did the February, 1948, cyclone spread moisture 
over a much larger area than the other two cyclones combined, 
but it also brought much heavier rainfall generally. 

TABLE IV 


RAINFALL BROUGHT BY CYCLONES IN THE 1947-48 SEASON 


Rainfall 

Dec. 28-31. 
1947 

Feb. 19-23, 
1948 

Apr. 9-20, 
1948 

Points 

sq. miles 

sq. miles 

sq. miles 

0- ICO . 

92,500 

180.500 

145.000 

100- 200 . . 

50,500 

97.000 

80,000 

200- 300 . 

42,000 

92.500 

31,500 

300- 400 .. 

19.000 

90,000 

6,500 

400- 500 . 

14,500 

67,000 

2,100 

500- 600 . 

11,500 

44,000 

1.700 

600- 700 . 

6,700 

26,500 

1.2C0 

700- 800 . . 

3,000 

23,000 

800 

800- 900 . 

. 600 

17.000 

600 

900-1000 . 

— 

7,500 

400 

1000-1100 . 

. . 

6,000 

— 

1100 . 

. . 

3,000 

— 

Total . 

. 240.300 

654,000 

269,800 

Total acre/feet* . 

. 26.137.000 

105.016.000 

18.311.500 

Aver, inches 

2.05 

3.03 

1.28 


The December cyclone affected some 29,500 square miles less 
than the April cyclone, but it brought nearly 8,000,000 acre/feet 
more, water, and spread an average of 2.05 inches over the whole 
area, against 1.28 inches brought by the April cyclone, and against 
3.03 inches brought to 654,000 squares miles by the February 
cyclone. 


A NEW SKINK FROM WEST KIMBERLEY 
Egernia striolata douglasi ssp. nov. 
by L. GLAUERT 

Two skink specimens collected by Mr. A. M. Douglas at the 
Wotjulum Mission in West Kimberley are so consistently different 
from the known forms that they warrant description and naming. 


Description 

Head moderate, rather narrow, a groove behind the nostril, 
frontonasal in contact with the rostral, prefrontals in contact, 
frontal one and a half times longer than wide (6 mm. x 4 mm.), 


* An acre/foot is the quantity of water needed to cover one acre of 
ground with one foot of water. This corresponds to 1.356 tons of water. 
Thus the February, 1948. cyclone dropped 142,442,376,000 tons of water over 
654,000 square miles of land. 
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Smaller than the interparietal, four or five supraoculars, second 
largest, six or seven supraciliaries, six upper labials, the fourth 
and fifth under the eye; eight lower labials; two pairs of enlarged 
nuchals. 

Ear opening slightly smaller than the eye opening with two 
white lobules. Twenty-six scales round the middle of the body, 
dorsals with six, seven or eight obtuse or faint keels; the keels 
becoming fainter and less numerous laterally, very faint on the 
throat, represented on the rest of the lower surface by faint striate 
or entirely absent. Limbs short, when adpressed the short fingers 
and toes just meet, faintly multicarinate above, smooth or faintly 
striate below. Tail subcylindrical, tapering to a point, as long as 
the body without the head, at the base dorsal scalation like that 
on the back, distally where the median series of scales are trans¬ 
versely enlarged they are faintly striate or smooth. On the under 
surface they are transversely enlarged and smooth or faintly 
striate. 



mm 


Egernia st.riolata douglasi 
Left side view (above) and dorsal view (below). 

— Photo: Zoology Dept., University of W.A. 
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General Colour 

Buffy brown, head paler, a blackish stripe about a scale wide 
commences on the snout, branches in front of the eyes to form 
the border of a pale vertebral band and suddenly break up and 
fade behind the shoulders. Another wider dorso-lateral band starts 
at the nostrils, passes through the eyes and over the ears to the 
shoulders where it too breaks up and disappears. Space between 
the bands pale like that between the dorsal stripes. On the back 
and laterally a number of paler scales form irregular cross bands 
which merge in to the pale cream, almost white under surface. 
Upper and lower labials with three narrow vertical stripes. Lower 
surface uniform with a few dark marks on the chin. Limbs above 
like the back, below like the under surface of the body. 

Measurements in mm. 

Total length 271, head 29, width of head 23, head and body 
148, tail 123, fore limb 34, hind limb 49 (approx.). 

This lizard resembles E. striolata striolata from Queens¬ 
land from which it differs in its shorter tail and limbs, fewer scales 
round the body (26), fewer upper labials with the 4th and 5th 
under the eye, and coloration. 

It differs from Egernia striolata nitida of Mitchell 1950 in its 
scale count, scalation on the head, and coloration. The two speci¬ 
mens R.11793 and 11794 are almost identical in size, scalation, 
coloration and markings. Of these R.11794 is designated the type 
of a new sub-species which is associated with the finder, the 
Museum Entomologist Mr. Athol M. Douglas. 

FROM FIELD AND STUDY 

Sooty Oystercatcher at Rottnest.—We observed a specimen of 
this species (Haematopus fuliginosus) at Strickland Bay on July 
21, 1955. 

—L. MACLEAN and L. VAN DER HEYDEN, Nedlands. 

White Ibis at Bunbury.—On Saturday, April 21, while travelling 
up the estuary at Bunbury, I sighted a small flock of 14 White 
Egrets and among them but in a group to themselves 5 White Ibis. 
There were also thousands of Black Swans. 

—W. BAGGS, East Cannington. 

A Far Travelled Gan net.—In September, 1955, Mr. R. F. Fisher 
found on the sea beach near Northampton the remains of a Gannet 
which had a ring attached to its leg. When this ring (No. 15955) 
was returned to the Dominion Museum, New Zealand as requested, 
it was found that the bird was ringed on the 1st January, 1955, 
when it was 57 days old by Mr. P. A. Stein on Waiheke Island, 
Hauraki Gulf near Auckland on the North Island of New Zealand. 

A letter sent from the Dominion Museum signed by the Director, 
Dr. R. A. Falla, states that a number of Gannets ringed in New 
Zealand have been recovered from the eastern coast but this has 
been the first recovered from Western Australia. 

—L. GLAUERT, Perth. 
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A Bustard at Bolgart.— The Australian Bustard (Eupodotis 
australis) is rarely seen in the Bolgart district; therefore, in mid- 
July, when children in a school bus saw one nearby in a paddock 
it created quite a stir of interest. My only previous record was of 
a bustard seen in the same paddock on May 1, 1949. In both these 
years the season was very late and rather dry. The 1949 bird was 
shot by a youth who was fond of hunting. The fate of the latter 
bird is unknown. Bustards are considered fair game even by those 
who profess to advocate the preservation of wildlife, one such per¬ 
son expressing the opinion that a wild turkey may as well be shot 
and put in the pot as left to the foxes to eat. 

—RICA ERICKSON, Bolgart. 

Red-tailed Tropic Bird at Busselton.— On January 11, 1956, a 
single Red-tailed Tropic Bird (Phaethon rubricauda) was watched 
for some time patrolling up and down along the beach at Bussel¬ 
ton on a course about 20 yards inland from the water’s edge. The 
bird flew at about 25 feet from the ground and behaved very much 
as tropic birds do on their breeding grounds, hesitating with much 
“back-pedalling” of its wings over a single spot like a breeding bird 
over its nest. Unfortunately the spot over which the bird hesitated 
was a patch of bare, much-frequented sand near a children’s 
roundabout; the bird hovered here about 10 feet above me when I 
stood there. Although there were many suitable sites in the 
marram grass above which the bird was patrolling, a casual search 
failed to reveal any nest. This record brings to mind that of S. 
R. White of a Red-tailed Tropic Bird which nested in Busselton in 
1939, in the same area as that above which the present bird was 
flying. 

—JOHN WARHAM, Perth. 

Supposedly Parasitic Bulldog Ant. —While examining nests of 
the Bulldog ant, Mynnecia vindex in the Wagin district in March 
last year, I was astonished to find in the galleries of one of these 
another species of Bulldog ant which, unlike vindex, had a black 
head and was either a welcome guest or a parasite. On that occa¬ 
sion I collected a number of de-alate females and one winged black¬ 
headed male. 

This discovery has been confirmed this year and I have kept 
specimens alive in observation nests containing the complete colony 
of vindex, including the Queen of the nest in which the parasite 
was found. 

No workers of the parasite have been discovered as yet; the 
observation of this parasite in an artificial nest is extremely inter¬ 
esting. These observations and the precise description of these 
ants are the subject of a paper now in preparation. 

Parasitism between ants is not unheard of but this is the first 
time, as far as I can ascertain, that it has occurred in a ponerine 
ant colony. 

— ATHOL DOUGLAS, Museum, Perth. 
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IRRUPTION OF THE WHITE-WINGED BLACK TERN 
INTO THE SOUTH-WEST, 1956 

[Editor’s note: The White-winged Black Tern (Chlidonius 
leucoptera) is a Palaearctic species which during its post-nuptial 
dispersion occasionally reaches Australia. An extensive invasion 
into the South-West of this State took place in March-April, 1917 
(reported in detail by W. B. Alexander, The Emu, vol. 17, 1917, 
p. 95), and lesser numbers appeared in April-May in the following 
year (Alexander, The Emu, vol. 18, 1918, p. 134). A report of a sup¬ 
posed occurrence in June, 1919 (T. Carter, Ibis, 1920, p. 693) was 
later withdrawn by the author. The species was not subsequently 
observed in Western Australia until October, 1945, when a large 
flock was noted at sea 20 miles S.W. of Broome ( D. L. Serventy, 
W.A. Naturalist, vol. 1, 1947, p. 68). A review of the Australian 
and New Zealand irruptions of the species has been given by L. 
Amiet, The Emu, vol. 56, 1956, p. 95, but the Broome occurrence 
of 1945 was overlooked. 

In March, 1956, the White-winged Black Tern invaded the 
South-West in strength, for the first time since 1918. A preliminary 
reference to the occurrence was given by J. Gentilli (W.A. Natural¬ 
ist vol. 5, 1956, pp. 84-85), who also discussed the meteorological 
backgrounds of both this and of the previous invasions (see also 
pp. 133-137. Observers’ reports on the March, 1956, events are given 
below.1 


I 

In consequence of a press report (West Australian, March 6) 
that at Mandurah “thousands of seabirds of at least ten strange 
varieties have been blown ashore by the cyclone,” the Director 
of the W.A. Museum (Mr. L. Glauert) despatched me to investi¬ 
gate. On the same day, March 6, accompanied by Mr. W. H. Butler, 
I made a reconnaissance of the area. We visited the Naval Base, 
Shoalwater Bay and Warnboro Sound but saw no terns there. The 
first of the White-winged Black Terns were met with in the open 
country east of Rockingham, at the 26 miles peg, where isolated 
individuals were flying over the sandhills. At the north end of 
Lake Walyungup (11.30 a.m.) there were about 150 birds. There 
were isolated individuals at Mandurah north of the traffic bridge, 
but most of the terns were noted over the samphire flats, about 
400 being seen. There were none over the open waters of Peel 
Inlet. On the return they were still present at Mandurah (2.30 
p.m.). None were noticed at Waikiki Beach. 
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That evening we inspected reaches of the Swan River at Bays-. 
water where about 50 birds were seen, and others (15-20) also af 
West Midland near paper-bark swamps. 

On March 7 we visited the Swan River west of Midland and 
found the terns at the Garratt Road bridge, Bayswater (ca. 150 
birds at 11 a.m.) and at the Causeway (ca. 70 over the reclama- 
tion area). We visited the estuary at Attadale but saw none there, 
A run past the lakes south of Fremantle gave the following 
census: North Lake (11.45 a.m., ca. 200 birds); Bibra Lake, east 
side (scattered individuals); Yangebup Lakes (scattered indivi¬ 
duals); Banjup Lake (none); Jandakot Lake (none); Jilbup Lake 
(none); Lake Cooloongup (2 p.m., isolated birds); Lake Walyungup 
(ca. 50); Mandurah (2.30 p.m., less than on the previous day). We 
travelled along the coast road but saw no birds on the Harvey 
Estuary or on Lakes Clifton and Preston. None were reported 
from swamps south of Mandurah, and Mr. A. H. Robinson observed 
none at the Cool up swamps. 

On the return we waited at Lake Cooloongup at dusk, until 
8 p.m. and watched the terns assembling there for the night. They 
were arriving in groups of about 20 until there were many hun¬ 
dreds present. Birds were resting on the little islets projecting 
out of the water, and took to the air on our approach. 

Lake Cooloongup was visited again on March 12, and the birds 
were still present, coming in to roost that evening. They had 
completely evacuated the Bayswater area on March 13. 

The birds were very wary and difficult to approach as they 
hawked over the rush beds and adjoining flats. However, we man¬ 
aged to obtain three specimens for the museum: (a) Lake Cool¬ 
oongup, no. A7805, 9, beak, 22 mm.; wing, 206 mm.; tail, 69; 
tarsus, 19. (b) Lake Cooloongup, no. A7806, sex ?, weight, 60 gm.; 
length, 237 mm.; beak, 25; wing, 206; tail, 74; tarsus, 20. (c) 
Mandurah, no. 47807, 9, beak, 26 mm.; wing, 217; tail, 71; tarsus, 
19. All the birds were in immature plumage, with grey backs and 
white under-parts. Specimen (a), however, had some black feathers 
on the mantle and scapulars and black axillaries and sides of 
body. The axillaries in (c) were less extensively black, and in (b) 
they were white. The tail was pale grey in (a), dark grey in (b) 
and almost white in (c). The wing and tail quills in each specimen 
were fresh. The feet were reddish-brown and the bills black, with, 
in (c), a reddish tinge in life. Most of the birds seen resembled 
specimens (a) and (c), though one individual in apparently fully 
mature plumage, with contrasting black and white, was seen at 
Mandurah. However, it was a long way off and close inspection 
was not possible. 

We saw no dead birds, victims of the storm, as was the case 
with the Fork-tailed Swifts (Micropus pacificus), which were 
lying dead on the beaches at Mandurah in scores. 

—A. M. DOUGLAS, W.A. Museum, Perth. 
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II 

I first learnt of the appearance of the White-winged Black 
Terns when my brother, W. C. Ford, observed several immature 
individuals at Hamilton Hill at 4.30 p.m. on March 4. They were 
travelling with the wind, under no apparent signs of distress, 
about 50 feet from the ground. On the following day I visited the 
lakes south of Fremantle and made the following census: Cool- 
bellup Lake, ca. 1,000 birds; Bibra Lake, ca. 100; Yangebup Lake, 
ca. 500; Jilbup Lake, ca. 100; Jandakot Lake, none; Cooloongup 
Lake, hundreds; no accurate count possible but here was seen the 
greatest number; Walyungup Lake, 400-500; Mandurah, ca. 700, 
mainly over the samphire fiats; Banjup Lake, ca. 85; Koojee Lake, 
ca. 60; Mongers Lake, ca. 75; and Herdsmans Lake, at least 100- 
200. They were present right along the south shore of the Swan 
River, from Lucky Bay eastwards to the Garratt Road bridge, 
and their numbers must have totalled a few hundreds. I also 
received a report that they were present in numbers on Lake 
Pinjar, about 20 miles north of Perth. 

On March 10 I made another survey and observed 70-80 terns 
at Coolbellup Lake, ca. 20 at Bibra Lake, ca. 100 at Yangebup 
‘Lake and a few at Jilbup Lake. There were none at the following 
waters which I visited: Bibra Lake, Jandakot Lake, Koojee Lake, 
and most of the small swamps south of Fremantle. By March 18 
the majority of the terns had left the district; I saw only a few 
at Lake Yangebup, 7 at Coolbellup Lake, and there were none at 
Bibra, Jilbup and Jandakot Lakes. On March 25 I saw one indi¬ 
vidual on Bibra Lake. On March 26 two were here, and none on 
Cooloongup and Walyungup Lakes. There was still one on Bibra 
Lake on March 30, where I also saw one on April 6—my latest 
record for the species. 

Apparently the terns were constantly shifting from one swamp 
to another, since my counts on certain lakes showed great fluctua¬ 
tions. The birds often fed over completely dry land. Over water 
none were seen to dive for food but would hover several feet above 
the water, with their tails spread out fanwise, and then dart down 
and pick up food from the surface. Their hovering ability was in 
marked contrast to that of other marsh-frequenting terns. 

All the birds seen were in non-breeding plumage, generally 
greyish in colour. I did not observe any birds with black under- 
parts, except that some individuals, but not all, had black wing 
linings. The outstanding field characteristic was the extremely 
varied colouring of the head and back. Most birds had varying 
amounts of black mottling about the head and many had a 
speckled appearance on the back. Gaps in the wing near the inner 
primaries indicated moult. A dead bird was found at Coolbellup 
Lake on March 10; it had white under-parts except for the black 
axillaries, head mottled black except for a broad white forehead, 
white collar, remainder of upper-parts and wings grey, tail white; 
beak black with a reddish tinge; legs, reddish brown. 

—JULIAN R. FORD, Fremantle. 
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Ill 

I first saw the White-winged Black Terns at Safety Bay on 
March 4, the day the cyclone crossed the coast. At 5 p.m. I saw 
about 20 terns flying in a southerly direction, accompanied by 
Fork-tailed Swifts. At first I thought they were Marsh Terns 
(Chlidonias hybrida), but the unusual plumage and different 
fluttering flight arrested attention. 

I next saw the birds at North Lake on March 6 at 4.15 p.m. 
About 40 were feeding over the lake, flying at about 8-10 feet, and 
dipping suddenly to the water. Birds were also perched on the 
reeds and some were sitting on the water. Later the same day, 
between Kwinana and Mandurah, a number of birds were seen 
feeding over the low scrub. The nearest water was half a mile away 
and separated by high scrub-covered sandhills. One bird was seen 
to catch a large green grasshopper. At Mandurah the birds were 
feeding over the samphire flats at the mouth of the estuary, the 
largest number being north of the mouth. When feeding the birds 
would drop with wings extended and keep them open while on the 
ground. The peculiar fluttering motion of the birds was noted 
during all the observations. 

All the birds seen were in similar plumage, the only variation 
being slightly differing amounts of black on the head. A photo¬ 
graph of a bird taken at Mandurah clearly showed wing moult in 
progress—the fourth outermost primary was not yet full-grown. 

-ERIC LINDGREN, Nedlands. 


IV 

On March 4 I was in the Lancelin Bay area. At 9 a.m., when 
driving over a wet marshy flat, about 6-7 miles south of the Lance¬ 
lin Bay settlement, and about 2-3 miles inland, I saw a flock of 
30-40 terns. They were of a species strange to me at the time. 
The birds were flying around in circles and in no definite direction. 

—P. J. FULLER, West Perth. 


V 

Food of the White-winged Terns. The stomach contents of one 
of the terns, a female (W.A. Museum, no. A7807) which was col¬ 
lected by A. Douglas at Mandurah on March 6 was submitted to 
me for examination of the food items. The bird had been taken 
whilst hawking over rushes in a fresh-water swamp. Its stomach 
contents were found to consist entirely of terrestrial arthropods, 
which were identified as follows: 


INSECTA No. 

Odonata: Diplacodes bipanctata ( Br.) 3<$ 

Orthoptera: Fam. Tettigoniidae 4 wings, leg fragments 

>» — mandibles & many 

leg fragments 


Dry wt. 
56.2 mg. 

52.5 ing. 


124 



ARANEAE 

Fam. Epeiridae: Araneus brounii (Urq.) 1 
_ 1 


„ Argiope sp.? 

4 fragments 

79 mg. 

Fam. Tetragnathidae: 

9 and fragments 


FRAGMENTS 



Chitinous material 


74 mg. 


The food was largely broken down, and although the dragon¬ 
flies and some of the spiders were in fair condition the rest of the 
material was fragmentary. The dry weights were taken after dry¬ 
ing in an oven and then exposed to atmospheric conditions for 5 
hours. The spider material was determined by Dr. B. Y. Main. 

—J. A. L. WATSON, Zoology Department, University of 
Western Australia. 

HERPETOLOGICAL MISCELLANEA 

By L. GLAUERT, W.A. Museum, Perth 

VIII.—SNAKE LIZARDS AND WORM LIZARDS (FAMILY 
PYGOPODIDAE) * 

Body much elongated, snake-like, fore limbs entirely absent 
externally, hind limbs much reduced, in Apraxia hardly visible. 
Head covered with regular shields except in Lialis. Abdominal 
scales often transversely enlarged but never extending right across 
the body as in snakes. Tail when normal, except in Aprasia, much 
longer than the head and body, fragile and easily replaced. Ear 
visible except in Aprasia. 

KEY TO THE GENERA 

a.—Head covered with large shields, 

b.—Preanal pores present. 

c. -10-14 preanal pores, frontal longer than the pre¬ 


frontal . Pygopus 

cc.—4 preanal pores, frontal much smaller than the 

prefrontal . Paradelma 

bb.—Preanal pores absent. 

d.—Parietals present large. 

e.—Body scales smooth . Delma 

ee.—Body scales with two keels . Pletliolax 

dd.—Parietals absent. Aprasia 

aa._Head covered with small scales . Lialis 

GENUS Pygopus 


Snout rounded, head covered with large symmetrical shields; 
frontal much larger than the prefrontal. Ear-opening exposed. 
Scales hexagonal, overlapping, two central series on the abdomen 

* No. VI of this series, Geckonidae (Part II), appeared on p. 49. 
No. VII, on Egernia striolata douglasi, appeared on p. 117. 
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transversely enlarged. Hind limbs paddle-shaped, large, larger in 
the male than in the female. 10 to 16 preanal pores. Tail much 


longer than the head and body. 

KEY TO THE SPECIES 
a.—Scales more or less keeled dorsally. 

b.—Keels sharp . lepidopodm 

kb* Keels blunt . nigriceps 

aa -—Scales above and below smooth . baileyi 


Pygopas lepidopodus (Lacep.) 

Scale-footed Lizard 

Body snake-like, tail much longer than the head and body, 
easily shed and replaced; head round in front, not depressed, 
covered with large shields, ear opening distinct, smaller than the 
eye. 20 to 24 rows of overlapping scales around the middle of the 
body, the dorsals each with a single sharp keel extending on to 
the tail, from 68 to 88 paired ventrals. Paddle-shaped hind limbs 
proportionally larger than in the other Pygopodids, longest in the 
males. 10 to 16 preanal pores. 

Colour (in spirits) rather variable. Usually dull grey or slate- 
olive to dull greenish-black, often with longitudinal rows of rect¬ 
angular blackish spots, which may or may not be light edged. The 
head is not darker than the body. Under surface very variable. 
It may be whitish with dark grey marblings, or marbled becoming 
darker on the tail, or the whole under surface coloured like the 
back. 

This lizard grows to a length of about 2 ft. (600 mm.). 

Distribution in this State is extensive throughout the southern 
half, from Yalgoo and Northampton in the north to the south coast 
and inland to Norseman, Kalgoorlie, Karonie and Eucla. 

It is not as common as Lialis. 


Pygopus baileyi (Guenther) 

Bailey's Scale-footed Lizard 

Structurally very close to the preceding species but with more 
numerous, up to 120, paired ventrals, 22 rows of smooth scales 
around the body, and a different coloration. 

In spirits the head is pale cream with dark brown markings 
confined to a band across the head through the eye on to the 
lower jaw. The general colour of the body is pinkish- or yellowish- 
olive, the edges of the scales being dark brown producing a reticu¬ 
lated effect dorsally, though on the sides the pigmentation is 
inclined to result in diagonal lines sloping backwards. 

The species is a member of the northern fauna, extending as 
far south as Winchester in the west and to Kalgoorlie and 
Karonie in the east. 
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Pygopus nigriceps (Fischer) 

Black-headed Scale-footed Lizard 
This lizard first collected at Nickol Bay has been recorded 
from Laverton by Kinghorn but is not represented in the Museum 
collection. In general appearance it is close to a young P . baileyi . 
from which it differs in having keeled dorsal scales whilst those 
of P. baileyi arc perfectly smooth. It must be remarked that tne 
colour pattern is very close to that of a young P . baileyi of similar 
size. It is possible that the two are identical, in which case the 
name baileyi is a synonym of nigriceps, which has priority. 


GENUS Paradelma 

Snout somewhat tapering, covered with large symmetrical 
shields, prefrontal much larger than the frontal, ear opening small. 
Scales smooth, circular, overlapping. Two enlarged preanal scales, 

four preanal pores. . 

This genus has not yet been recorded from Western Austialia 
but as it will probably be found in the far north its characters 
are given here. 


GENUS Delma 

Head somewhat tapering, snout rounded, covered with large 
symmetrical shields; prefrontal and frontal approximately of equal 
size. Ear exposed. Scales smooth, circular or hexagonal, overlap¬ 
ping The two median ventral series and the single sub-caudal trans¬ 
versely enlarged. Hind limb, paddle-shaped, small. No preanal pores. 

KEY TO THE SPECIES 

a _One pair of frontonasals, third upper labial under the 

eye, three anal scales .. tmeta 

aa _Two pairs of frontonasals, fourth upper labial under 

eye, three anal scales . fraseri 

Delma tmeta (De Vis) 

Northern Scale-footed Lizard 
Snout somewhat rounded, prefrontal larger than the frontal, 
frontal about as long as wide, parietals longer than the prefrontal, 
each bordered behind by a narrow elongated scale, their tips 
separated by an azygous scale. Five or six upper labials, the 
elongated third being under the eye. Ear opening about half the 
diameter of the eye, the distance from the eye to the ear greater 
than from the eye to the tip of the snout. Scales around the body 
in 14 rows, ventrals in a double series of transversely enlarged 
scales. Tail, when complete, three times the length of the hea 
and body with a single series of transversely enlarged scales 

below. 

Measurements of a complete individual, head and body, 32 in. 

(85 mm.); tail, 10& in. (255 mm.), , 

Colour (in spirits) ranging from brown to buff above anu 
whitish below. Head in young specimens almost black, the snout 
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paler and four narrow white cross bands, the first in front of the 
eyes, the second just behind, the third which widens below covers 
the ears, and the fourth on the nape; in older individuals they 
become indistinct or disappear entirely except laterally. The 
lower surface is immaculate except where the dark areas on the 
head extend to the lower lip. 

Distribution extends from the Kimberley Division in the north 
to the Geraldton area in the south. All the Museum specimens are 
more or less coastal in origin. 

As the presence of this species in Western Australia is so far 
from the type area, a fuller description than usual has been given. 

Delma fraseri Gray 
Fraser’s Scale-footed Lizard 

Head not elongated nor depressed, snout rounded, as long as 
the distance between the eye and the ear. Ear opening elliptical. 
Tail much longer than the head and body, rarely entire. Hind 
limbs of the male as long as the snout, those of the female shorter. 
Frontal smaller than the prefrontal, longer than wide; parietals 
larger than the prefrontal, bordered behind by enlarged scales 
which are not elongated. Six upper labials, the fourth under the 
eye. Scales around the middle of the body in 16 rows. 

Colour very variable, brighter in the young. Adults dark olive- 
grey above and below. Upper lip, chin and part of the chest whitish 
with a number of slender extensions of the colour of the upper 
surface which do not meet on the chin and throat. Younger indi¬ 
viduals have the head blackish, the dark extensions less numerous 
but more pronounced and meeting under the chin and throat. 
Rest of the under surface pale, almost white in the young. 

Measurements of an individual, head and body 42 in. (120 mm.); 
tail, 12£ in. (320 mm.). 

Distribution is very wide in this State, from the Kimberleys 
in the north to the south coast, and from the west coast east¬ 
wards to the Canning Stock Route. 

Pletholax gracilis Cope 
Slender Snake Lizard 

A long slender lizard with a pointed head reminiscent of IAalis. 
Head covered with large symmetrical shields, the parietals the 
largest. All the scales of the body and tail with two sharp keels, 
in 16 rows around the centre of the body, three preanal scales. 
Tail much longer than the head and body, hind limbs very small. 

Total length of the largest specimen, 303 mm. (about 12 in.); 
tail 220 mm. (about 82 in.). 

Colour of a living male in nuptial dress, olive buff, head and a 
line along the dorso-lateral row of scales antique brown,, each 
scale with a black spot; chest and throat lemon-yellow; rest of 
the lower surface whitish. 

Distribution mostly near Perth but a single specimen has been 
collected at Coomberdale, 100 miles to the north. Also known from 
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the Mandurah district, 50 miles south. The locality where the type 
was obtained cannot be determined. 

GENUS Aprasia 

A small worm-like species closely resembling the Blind Snake 
in general appearance. The head and body are of the same dimen¬ 
sions throughout and the tail often so, except close to the tip, 
though in others it tapers gradually for some distance (in replace¬ 
ments). The tail is always shorter than the head and body and 
often replaced wholly or in part. The projecting snout is an 
efficient burrowing organ, for the lizard is fossorial in habit, 
spending most of its life underground. Specimens have been found 
two or three feet below the surface. The shortening of the head 
has resulted in the reduction or disappearance of the parietals 
which are scarcely larger than the adjacent scales. There is no 
trace of the fore limbs and the hind limbs are reduced to tiny 
scale-like appendages. There is no external ear. The lizard is small 
compared with the other members of the family, never attaining 
a length of 7 in. (170 mm.). 

KEY TO THE SPECIES (after Parker) 
a.—A postocular shield present, nasal and second labial in 
contact. 

b.—Snout prominent, a suture runs from the nostril to 

the second labial . striolata 

bb.—Snout less prominent, no suture running from the 

nostril . pulchella 

aa.—No postocular shield, nasal and second labial not in 

contact .,. repens 


Aprasia striolata (Luetken) 

Striated Worm Lizard 

Snout prominent and rounded, a suture normally connects the 
nostril with the suture between the first and second labials so 
that the nasal and the second labial are in contact. A small post¬ 
ocular present. Ear hidden. Scales usually in 12 rows occasionally 
in 14. 

Colour in spirits usually greyish with numerous rows of dots 
forming well-defined lines, which often fade in time. 

Length to 5i in. (133 mm.). 

Distribution is limited to southern areas from Tambellup, 
Albany, Narrikup and Eyre. It is known from the Eastern States. 

Aprasia pidchella (Gray) 

Pretty Worm Lizard 

Snout less prominent than in the preceding species and more 
rounded, no suture running from the nostril; nasal fused with the 
first labial, forming a suture with its fellow; a postocular present. 
Ear hidden. 14 rows of smooth scales around the middle of the 
body. No external traces of the hind limbs. 

Colour (in spirits) very pale brown with a number of dark 
brown lines along the dorsal surface composed of a dot on each 
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scale; one of these lines passes through the eye to the snout; 
ii regular dark markings on the head. Under surface coloured like 
the back but immaculate. 

Distribution widespread in southern Western Australia from 
Geraldton southwards but absent on the Goldfields. 

Aprasia repens (Fry) 

Fry’s Worm Lizard 

Snout strongly projecting; a suture joins the nostril to the 
prefrontal, nasal fused with the first labial, which is in contact 
with the prefrontal; no postocular; the fourth upper labial in 
contact with the supraocular; two somewhat enlarged scales, 
behind and separated by the frontal, may represent the parietals. 
Scales smooth, in 12 rows around the body. 

The colour (in spirits) straw-coloured or greyish above and 
below; on the upper surface each scale with a blackish dot which 
dorso-latcrally may form distinct unbroken lines. As is usual the 
pattern is not continued on to the replacement which is accord¬ 
ingly yellowish. In the specimens from the Monte Bello Group, 
found on Hermite Island, the dark markings are more or less 
confined to the dorso-lateral area. 

Tne distribution within the State is very wide, from Hermite 
Island in the north, Geraldton, Newmarracarra and Eradu to the 
south coast and inland to the Stirling Range, Dumbleyung and 
Borden. It has also been found to be rather common on Rottnest. 

GENUS Lialis 

Body snake-like, head pointed, external ear present, hind limbs 
minute, longer in the male; head covered with small irregular 
shields, scales on the body and tail smooth, pointed, overlapping, 
the two median series of ventrals and the central series of sub- 
caudals transversely enlarged. Four preanal pores. 

Lialis burtonii Gray 
Common Snake Lizard 

Snout narrow, depressed long tapering; snout truncate at the 
tip; eye small; ear almost slit-like, nostril small in a small nasal; 
number of upper and lower labials variable, numerous. 19 or 21 
rows of smooth scales around the middle of the body; 70-100 pairs 
of ventrals; three or five anals; four preanal pores. Numbers of 
caudals very variable as the tail is so often mutilated and in 
process of regrowth, when entire longer than the head and body. 

In one case head and body, 83 in. (221 mm.); tail, 103 in. 
(274 mm.). 

Colour very variable. There are a number of constant varieties 
which have led to an extensive synonymy but recent researches 
have led to the conclusion that there is one species only in Western 
Australia. 

The distribution is almost State-wide, from Wyndham in the 
north to the south coast, and inland to the Canning Stock Route. 
It is well known in the Eastern States. 
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TROPICAL CYCLONES AS BIOCLIMATIC 
ACTIVATORS: Part III 

By J. GENTILLI, Nedlands 
(Continued from p. 117 J 

THE TROPICAL CYCLONE OF DECEMBER 29, 1954, TO 
JANUARY 2, 1955 

This was a perfect example of a well-developed cyclone which 
could affect the mainland for some four or five days, while crossing 
the whole distance from Port Hedland to Eucla in less than 24 
hours, following the most common path, and leaving a trail of dis¬ 
rupted communications, with some of the worst damage in the last 
30 years. This cyclone’s contribution to the spread of moisture was 
remarkable, as the series of maps shows. 

The cyclone was still a long way from Australia, north-west of 
Broome, when its first rains hit the mainland, on the night of Wed¬ 
nesday, December 29. The heaviest falls were not in the Kimberleys 
but farther south: Mulga 'Downs, in the Fortescue, had 290 points 
in 24 hours, Bamboo Springs, in the De Grey, 251, and Wittenoom 
Gorge, also in the Fortescue, 158. Port Hedland had only 50 points. 
As the map shows, the heavy falls of rain occurred along the wind¬ 
ward slopes of the ITamersley Plateau, and not along the coast. The 
Kimberleys received only a few points, the heaviest recorded fall 
being at Calwynyardah with 59 points. 

On December 30 the cyclone was nearer to the coast, and the 
rainfall had become a little more widespread. Port Hedland received 
348 points, Pippingarra 314, Mardie 289, Carlindi 221. Wittenoom 
Gorge was left on the fringe of the area of heavy rains, and received 
19 points during that day. At 9 a.m. on December 31 the centre 
of the cyclone was about 100 miles north-west of Roebourne, and 
rains were heavy and widespread. Between 9 a.m. and 3 p.m. Port 
Hedland received 102 points. By the evening the cyclone had moved 
to within 50 miles west-north-west of Roebourne, travelling south 
at some 15 miles per hour. Extremely strong winds were experi¬ 
enced at Roebourne between 10 and 11.30 p.m., then there was about 
an hour’s calm while the centre of the cyclone passed over. By 12.30 
a.m. the wind had started to blow from the west, and a gust attained 
about 100 miles per hour. The total rainfall in about seven hours 
was 708 points. Wittenoom Gorge, also hit by extremely strong 
winds, recorded 545 points. 

Meekatharra received plentiful rains for the first time in four 
years, with 183 points between 9 a.m. on December 31 and 9 a.m. 
on January 1. During the day the cyc'one was slowly moving inland, 
and Mundiwindi, which it reached at about 9 a.m. on January 1, 
received 274 points in the preceding 24 hours, and some 200 more 
during January 1. Some spectacular falls occurred well ahead of the 
cyclone; when the centre of it was still well north of the Tropic, 
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Map 5. TROPICAL CYCLONE OF DECEMBER, 1954-JANUARY, 
1955. (See footnote, opposite, for detailed explanation.) 
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localities in the Eastern Goldfields were deluged. Yundamindera 
received 400 points, Murrin Murrin 396, Laverton 337, Leonora 325, 
Sandstone 176. Places which usually receive scanty winter rains got 
some of the heaviest tropical downpours: Rawlinna received 372 
points and Forrest 126. 

During the following 24 hours (ending at 9 a.m. on January 2) 
rain fell mostly south of the tropic. The cyclone gradually acceler¬ 
ated and crossed the southern shore between 10 and 11 p.m. on 
January 1, after releasing 218 points of rain over Mundiwindi, 191 
over Wiluna (and only 14 over Meekatharra), 327 over Earaheedy, 
328 over Laverton (and only 73 over Leonora), 28 over Kalgoorlie, 
288 over Rawlinna and 104 over Forrest. 

By the morning of January 2 the cyclone had become an ordin¬ 
ary frontal depression, travelling eastwards in the Great Australian 
Bight, causing strong northerly winds over south-eastern Australia, 
followed by a cold front with light rains, which continued until 
January 4. 


TABLE v 

AMOUNT AND AREA OF RAINFALL OF NEW YEAR, 1955, CYCLONE 


Rainfall 



I day 

II day 

III day 

IV day 

Points 



sq. miles 

sq. miles 

sq. miles 

sq. miles 

0- 25 . 



37.000 

97.000 

— 


25- 50 . 



— 

30,000 

276.000 

160,500 

50-100 . 



17,500 

13,000 

— 

_ 

100-200 . 



6.500 

6,900 

86.500 

51.200 

200-300 



2.400 

3.000 

74,200 

70.600 

300-500 . 



— 

2,800 

27,500 

_ 

500-700 



— 

— 

14,000 

— 

700- . 



— 

— 

300 

— 

Total 



63,400 

152,700 

478.500 

282,300 

Average inches 



0.60 

0.39 

1.36 

1.18 

Total acre/feet 



1,998,100 

3,180,000 

34,354,600 

17,680,800 

The total quantity 

of 

water dropped on the 

mainland 

was therefore 

about 57,^13.500 acre/feet. 





THE TROPICAL 

CYCLONE 

OF FEBRUARY-MARCH, 1956 

This cyclone 

is the only one 

recorded in 

Western 

Australia as 


having described a loop in its course. There have been cyclones 
which pursued irregular courses, the most remarkable being that of 
January, 1903, which travelled southwestwards from January 10 to 
12, then veered eastwards and northeastwards on January 13 and 
14, resuming a normal trajectory on January 16. The cyclone of 
April, 1920, (shown by a dotted line on the inset map) came from 
the ocean, cut the coastline more or less perpendicularly near 
Wallal, and then veered sharply to the right and disappeared over 
the sea in the opposite direction, only some 100 miles from Wallal. 


The map is divided into four sections, each giving the rainfall (in 
points) for a successive day of the cyclone’s life. Heavy rainfall is 
received well ahead of the cyclone, as shown by insets I and II. 
The cyclone’s centre followed the path shown by the dotted line in 
III and IV, with the hour of the day shown by the upright figures, 
underlined. Localities are shown by their initials—Port Hedland, 
Marble Bar, Nullagine, Wiluna, Laverton, Yundamindera, Rawlinna, 

Forrest. 
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Several of the Queensland cyclones show similar irregularities, and 
the cyclone of January, 1922 (see inset), which went as far as New 
Zealand, made a distinct loop to the right (i.e., cyclonically) 
between latitudes 27° and 30° S. Tannehill (1952) discusses the 
tracks of the cyclones of October, 1910, and September, 1943, in the 
Caribbean area. These cyclones described a definite loop to the left* 
i.e., also cyclonically. Tannehill quotes expert opinion to the effect 
that a cyclone cannot describe a loop to the right (i.e., anticycloni- 
cally) because of the impossibility of having suitable barometric 
situations. 

A loop to the left in the Northern Hemisphere corresponds to 
one to the right in the Southern Hemisphere, both being cyclonic 
in their sense of deviation. Thus there is no difference beween the 
tracks quoted by Tannehill for the Caribbean region and the Gull 
of Mexico, and the track recorded north of New Zealand in 1922. 
The anomaly occurs in the case of the Western Australian cyclone 
of February-March, 1956 (see map) because this cyclone described 
a large loop to the left, i.e., anticyclonically. The only other 
example known to the writer of a tropical cyclone which describes 
a loop anticyclonically is that of the typhoon of November, 1926, 
which began cast of the Palaus and described a large loop before 
passing very c’ose to Manila (Bruzon and Carton, 1930). 

The Western Australian cyclone described a loop with a longer 
axis of over 800 miles and a shorter axis of about 200 miles. The 
Palau-Manila typhoon of 1926 is shown by Bruzon and Carton as 
having described a loop with a longer axis of about 220 miles and 
a shorter axis of about 140. The Western Australian cyclone took 
10 days to describe its loop, whereas the Caribbean hurricanes 
mentioned by Tannehill described their loops in three days each, 
and the New Zealand cyclone of 1923 described its loop in two days 
only. 

Until 1956 the longest cyclonic tracks in low latitudes over 
Australia were those followed by the cyclones of January 18 and 
February 18, 1923, which began in the Coral Sea and crossed the 
entire width of Northern Australia before recurving and skirting 
the whole length of the Western Australian coast, some 3,000 to 
3,500 miles in all. If the track followed as a frontal cyclone is added 
to the track of the tropical cyclone proper, the cyclone of February 
18, 1923, may have held a remarkable record, because it went very 
nearly as far as Tasmania before being lost sight of, covering some 

4.700 miles in 14 days (see broken line on inset map). The track 
of the tropical cyclone of February-March, 1956, extended for 

3.700 miles from its unknown inception off King Sound to its exit 
west of Albany 16 days later. It was still clearly recognizable as a 
frontal cyclone on the weather charts for March 5 and 6, thus 
adding some 1,000 more miles to its original track, and reaching 
the same exceptional track length of 4,700 miles (see inset map). 
It certainly covered the longest distance over Western Australian 
territory of any cyclone on record. 
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Because of the fact that so much of the track was over the 
ocean, the amount of precipitation brought by this cyclone, although 
remarkable, is not outstanding. 



Map 6. TROPICAL CYCLONE OF FEBRUARY-MARCH, 1956. 
The main map shows the path of the cyclone's centre over Western 
Australia (dotted line) with the respective dates, and the total rain¬ 
fall brought by the cyclone (in points). Notice the considerable loss 
of travelling speed from February 29 to March 2. The inset shows 
the most notable paths of tropical cyclones in the Australian zone. 
Notice the difference in the location of the loop of the 1956 cyclone 
on the main map and the inset; the main map is drawn from*Press 
reports, the inset from published weather maps. 
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RAINFALL 

TABLE VI 

BROUGHT BY THE FEBRUARY-MARCH, 

1956, CYCLONE 

Rainfall 

Area 

Rainfall 

Area 

Points 

sq. miles 

Paints 

sq. miles 

1- 50 . 

. 226,000 

1000-1500 . 

. 11,600 

50- 100 

130.200 

1500- . 

. 2,800 

100- 200 . 

200- 500 . 

58,200 

. 133,000 

Total in W.A. 

. 666,800 

500- 700 

49,000 

In N.T. (very 

approx.) 75,000 

700-1000 

.. 56,000 


741.800 


The total amount of water brought to Western Australia was 
some 87,410,250 acre/feet, or an average of 2.47 inches over the 
whole 666,800 square miles. If one adds a conservative estimate of 
12,000,000 acre/feet dropped over the Northern Territory, one 
obtains a total precipitation of nearly 99,500,000 acre/feet. 

The cyclone was first noticed on February 18, when it crossed 
the coast near Broome late in the day. There was a centre of low 
pressure near Broome on February 16, but this centre was station¬ 
ary and did not last long. The cyclone approached from the north¬ 
west, and moved rapidly, towards the south-east, weakening in the 
process. At this stage it could have worked its way along the 
trough of relatively low pressure (998-1002 millibars) which 
extended from Broome to Eucla, between two anticyclones situated 
west of Cape Leeuwin and east of Tasmania respectively. By Feb¬ 
ruary 20, however, the two anticyclones had coalesced and the 
former western one had moved so rapidly that it lay due south of 
the cyclone, thus blocking its southward progress. The composite 
anticyclone was too small and its pressure too low (1004-1008 milli¬ 
bars) to fill the low caused by the cyclone, as so often happens 
under similar conditions. 

By February 22 the cyclone had become almost stationary over 
central Australia. Some time between February 22 and 23 it could 
have moved southwards along the trough of low pressure formed 
between the anticyclone of February 20 and a new much more 
powerful anticyclone (1012-1014 millibars) which was advancing 
from the Indian Ocean, but by then it had been over three days 
almost stationary over a land surface and had lost much of its 
rotatory speed. The new anticyclone continued its eastward progress 
and by February 26 it had a pressure of over 1020 millibars at its 
centre, and was pushing the cyclone north-westwards back towards 
Broome. This is the most extraordinary stage in the development 
of this exceptional cyclone—its revival under meteorological condi¬ 
tions which normally lead to the filling-in and disappearance of most 
tropical cyclones. After February 27, when the cyclone had resumed 
its full rotatory speed and was poised between Broome and Cape 
Levcque, it was to be expected that the north-western coast would 
feel its full impact. 

On February 28 it seemed possible that the cyclone would 
slide between the great anticyclone mentioned above, which had 
then moved beyond Tasmania, and a new anticyclone which 
appeared just off Cape Leeuwin. However, the new anticyclone 
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moved eastwards very fast, and on February 29 and March 1 held 
the cyclone stationary off Roebourne, making it impossible for it 
to follow the usual track across the North-West coast and through 
the Eastern Goldfields. During March 2 conditions were in the 
balance, but the cyclone had become more intense, with winds of 
60 to 94 miles per hour, whereas the anticyclone was weakening 
and developing a trough across its middle, just off the South-West. 
This trough enabled the cyclone to work its way southwards along 
a path much farther west than usual and finally to join the westerly 
stream south of Australia. 


CONCLUSION 

The examples chosen show the following facts: (a) heavy rains 
occur well ahead of most cyclones; (b) the heaviest tropical- 
cyclonic rainfall is usually found north of the Hamersley block, and 
a peculiar pattern ol drought prevails just immediately west, south 
and east of this area; (c) if a tropical cyclone breaks through the 
anticyclonic belt its travelling speed increases and the rainfall 
becomes much heavier again; (d) tropical-cyclonic rainfall is occa¬ 
sionally very important in the semi-arid country south of the Tropic, 
but it is so important north of the Tropic as to make averages 
utterly meaningless; (e) the tropical cyclone of February-March, 
1956, had outstanding characteristics. 
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FROM FIELD AND STUDY 

White Ibis at Fremantle. On January 7, 1956, my brother 
Waverney and I made our first acquaintance with the White Ibis 
(Threskiomis aethiopica), when a single bird was seen in the 
company of several Straw-necked Ibis at Bibra Lake, six miles 
east of Fremantle. The ibis were feeding along the eastern shore 
of the lake. 'We again observed the ibis on February 4. 

—JULIAN R. FORD, Fremantle. 

Wambenger (Phascogale penicillata) at Coolup.—Oh December 
19, 1955, Mr. J. D. Cox of Coolup brought me a Wambenger which 
his cat had caught. He stated that this was the first specimen he 
had seen though he had lived at Arthgarven, Coolup, for 40 odd 
years and now farmed part of the original property. The farm is 
situated between the South-West Highway and the Murray River, 
about 5 miles south of Pinjarra. Most other old residents of the 
districts whom I have contacted have never noted the animal here, 
but T. M. Smith, of West Coolup, recalled seeing one about 15 
years ago. J. D. Cox’s specimen was a male; weight 53 oz.; testis, 
7.3 x 5.3 mm.; stomach, practically empty but contained some small 
fragments of a gecko (Phyllodactylus sp.) and remains of at least 
two small insects, one a beetle. 

—ANGUS ROBINSON, “Yanjettee,” Coolup. 

Crested Pigeon at Shackleton.—A Crested Pigeon (Ocyphaps 
lophotes) has appeared in this district, considerably south of its 
recorded range. The bird first appeared at a farm near Kokerbin 
Hill, 8 miles north-west of Shackleton. After a few weeks it dis¬ 
appeared and was next seen at our farm, which is 6 miles north¬ 
east of Shackleton on May 20, 1956. The stiff, erect crest, deep 
coral pink legs, and characteristic habit of cocking its tail on 
alighting positively identify the bird. 
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Having no companions among the wild birds this pigeon often 
lingers around our poultry. On occasions it feeds on wheat on the 
ground with the fowls. It is remarkably tame and is easily 
approached. Often attention is drawn to it by the loud whirring 
noise of its wings when it takes flight. 

—DIGBY DARLINGTON, Shackleton. 

Spider Predator on a Vertebrate.—On February 20, 1955, about 
half way between Morawa and Pintharuka, a specimen of the 
Theraphosid spider Selenocosmia crassipes (Koch) was observed to 
have at the bottom of its burrow a malodorous, mutilated speci¬ 
men of a frog. It is of interest that in some parts of the world 
Theraphosids are called “Bird-eating Spiders”. The frog was partly 
bound up with web and after this was removed it was possible to 
measure and identify the specimen. It was identified as Helioporus 
centralis Parker and it measured approximately 3.20 cm. The 
spider was not grossly larger than the prey, measuring 4.30 cm. 
from the front of the chelicerae to the tip of the abdomen, exclud¬ 
ing the spinnerets. Presumably the spider killed the frog outside 
the burrow since there was no damage to the flimsy silk lining, 
which damage would have undoubtedly occurred if the prey had 
struggled within the burrow. Several days before the above dis¬ 
covery there had been in the area a thunderstorm with heavy rain, 
after which many frogs surfaced and formed breeding congresses 
in nearby creeks. It is believed that the only other record of an 
Australian spider feeding on frogs is the observation of Mrs. L. 
Watson (reported in McKeown’s book “Australian Spiders”, 1952, 
Angus and Robertson) of Atrax formula,bills (Rainbow), the tree 
funnel-web spider, feeding on the tree frog Hyla caerulea (Shaw). 
Although terrestrial insects form the main part of the diet of 
S. crassipes the above record shows that it can and actually does 
occasionally take vertebrate prey. 

—BARBARA YORK MAIN and A. R. MAIN, 

Zoology Department, University of Western Australia. 

Unusual Cuckoo Hosts.—When Mr. I. C. Carnaby and I were 
bird observing at Tunnel Creek on Turee Station, north of the 
Ashburton River, on July 31, 1955, we came across a rarely 
recorded instance of the Black-eared Cuckoo (Misocalius osculans) 
parasitising the Yellow-tailed Thornhill (Acanthiza chrysorrhoa). 
The nest was situated in a clump of mistletoe on a Casuarina and 
contained two eggs of the thornbill and one of the cuckoo. The 
eggs of the thornbill were typical in colour and measured 16.0 x 
12.1 mm. and 16.1 x 11.7 mm. The cuckoo’s egg was a deep choco¬ 
late, measuring 19.2 x 14.5 mm. The only previous example of this 
combination was reported from Central Australia and details are 
given by A. J. North ( Nests and Eggs, vol. 3, 1912, p. 15). 

On the following day, August 1, we found a nest of the Banded 
Whiteface (Aplielocephala nigricincta) on the Turner Flats, a few 
miles south-west of the Mulgul Station homestead. This nest, which 
was situated in a wax-bush approximately 18 in. above the ground, 
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contained one egg of the Narrow-billed Bronze Cuckoo (Chctlcites 
bascilis), measuring 17.1 x 12.5 mm., together with two eggs of the 
whiteface, which measured 16.0 x 12.6 mm. r and 16.1 x 12.6 
mm. The cuckoo’s egg so much resembled the host’s eggs in colour 
and size that only close inspection identified the cuckoo’s egg. It 
was more elongated in shape and the markings were in the form 
of distinct small spots instead of blotches. This species of white- 
face has not previously been recorded as a host of the Narrow¬ 
billed Bronze Cuckoo. 

—P. J. FULLER, West Perth. 

A Further Record of Puffinus gavia from Western Australia. 
—On June 13, 1956, a storm-driven specimen of the Fluttering 
Shearwater (Puffinus gavia) was collected by E. M. Watson on 
Swanbourne beach, 5 miles north of Fremantle. The bird, which 
had been ashore for about two days, was in poor condition, but the 
distinctively coloured legs and the distribution of the plumage 
colours on the head were still clearly discernible. The dimensions 
were: length, 142 in.; culmen, 37.8 mm.; wing, 228 mm.; tail, 70 
mm.; tarsus, 44 mm.; middle toe and claw, 53 mm. The beak was 
pale lead-grey; tarsus, grey-brown on the outer aspect and white- 
flesh on the inner. The dark feathering on the head extended well 
below eye-level. 

The specimen clearly belonged to the large race huttoni and its 
dimensions approach the largest examples of that race reviewed 
by D. L. Serventy (Emu, vol. 39, 1939, p. 103). It was apparently 
a fairly mature bird as the white feathering on the throat was 
restricted to a rather narrow central strip, as illustrated by 
Serventy for his adult South Australian specimen (PI. 14, right 
figure), and the under-wing pattern agreed with Serventy’s fig. 2. 

The only other specimen of this petrel known from Western 
Australia is a beach derelict found at Bunbury by F. Lawson 
Whitlock on May 23, 1937. and which was described as a new 
species (P. leptorhynclius) by Gregory Mathews. The race huttoni 
is believed to breed at the Snares Island, south of New Zealand, 
but V. I. Clark and C. A. Fleming (N.Z. Bird Notes, vol. 2, 1948, 
p. 187) state that as no later visitors to the Snares have seen 
this petrel there is a possibility that the original specimens were 
wrongly labelled. Specimens of huttoni have been taken in various 
parts of southern Australia, north to Garie in N.S.W., and in Cook 
Strait, New' Zealand. 

—J. A. L. WATSON, Zoology Department, 
University of Western Australia. 

A Recent Western Australian Record of the Ghost Bat (Macro- 
derma gigas ).—The Ghost Bat (Macroderma gigas (Dobson)) has 
been rarely collected or observed in Western Australia. The last 
two specimens to reach the Western Australian Museum were 
from Mt. Anderson Station, in the Kimberley Division (January, 
1931) and from the All Nations Mine, Nullagine (January, 1942). 
It is of interest, therefore, to record a specimen taken by the 
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author on an island off King Sound, near Derby, in September, 
1955. 

Because of a report to Mr. L. Glauert, Director, Western 
Australian Museum, by Mr. L. McMillan, of the Wotjulum Mission, 
that aborigines had seen large light-coloured bats in the Wot¬ 
julum region, the author decided to investigate caves in the area 
while on a collecting trip there. In company with an aborigine 
kindly placed at his disposal by the Mission authorities he went 
by dugout canoe to the bat-inhabited island. 

The island's shores consisted of large slate-coloured cliffs with 
a narrow ledge at the base; and the caves could better be described 
as vertical cracks. Numerous bats were seen wedged in tiny cracks, 
but all appeared to be Free-tailed Bats (Taphozous georgianus 
Thomas) with occasional Little Bats (Vespadelus pumilus (Gray)). 
The caves were inhabited by many vicious small ants (Irido- 
myrmex sp.) and large numbers of a silverfish ( Machilis sp.). 
After searching four caves without seeing a Ghost Bat among the 
many bats present, a further examination was made of the largest 
cave. A shot was fired at a couple of bats wedged in a crevice 
high up. One squeaked and as it fell a large white bat flew to the 
wounded one clinging to the wall in the same manner as I have 
seen butcher-birds fCracticus) tackle birds I have shot. The large 
bat was collected and proved to be a male Ghost Bat. 

The ventral surface of the specimen (W.A. Museum No. 
M3076) was white and it had dove grey fur on upper surfaces. 
The white colour can be compared with the delicate shade of 
white butterflies of the family Pieridae. All bare flesh was pink 
and the eyes were brown. Measurements of the specimen were as 
follows:- Head and body length, 120 mm.; ear, 52; forearm, 113; 
pes, 26. Dimensions of skull: length, 38.5 mm.; breadth, 24.3; inter¬ 
orbital constriction, 4; palate, 13. 

The Ghost Bat apparently does not occur in numbers, as only 
three were seen and each appeared to be the only one present in 
the cave. It is possible that the bat does not leave the cave under 
normal conditions. It also seems possible that the smaller bats 
are wedged deeply into crevices to escape the attacks of the Ghost 
Bat. Little information on the animal could be obtained from the 
aborigines and none could supply a name for it. 

-A. M. DOUGLAS, W.A. Museum, Perth. 

Grey Butcher-bird (Cracticus torquatus), is it cannibalistic?— 
On “Yanjettee” every year there appears to be a high mortality 
among eggs and nestlings of Butcher-birds and also of Magpies 
(Gymnorhina dorsalis). Some of this may be caused by my pre¬ 
sence at the nests, disturbing the birds and setting up conflict 
emotions (see E. A. Armstrong, Bird Display and Behaviour. 1947, 
pp. 34-36). However, in 1955 I recorded an incident which suggests 
the possibility of cannibalism in Butcher-birds. During that year I 
found eight nests on "Yanjettee.” The history of these may be 
summarised as follows:— 
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No. 1. Sept. 9. 4 eggs. Oct. 10. 4 young. Nov. 11. young had left 
nest but were in trees close by. .. 

No. 2. Sept. 9, 1 egg. Oct. 13. 2 eggs. 1 young. Nov. 2, 1 live and 
1 dead young in nest. _ ^ n 

No. 3. Oct. 4. 3 eggs. Oct. 14, 3 eggs. Oct. 25. 1 egg, 2 young. 
Nov. 2. 2 young. Nov. 6. 1 young. Nov. 9. no young. 

No. 1. Sept. 1, 3 eggs. Oct. 10. 1 egg. 2 young. Oct. 25. 3 young. 

N ° % No.’ 5. y Sept!’ 13. 1 egg. Sept. 15. 2 eggs. Sept. 17. 3 eggs. Oct. 9. 

3 voung. Oct. 20. 3 young. Nov. 2. down. „ „ . , , 

No. 6. Oct. 10. 3 young. Nov. 2. young flown. Nov. 7, 3 young birds 

S<?en No! ?. r Sept. 19. 4 eggs. Oct. 6, 4 young. Oct. 20. 1 young. Oct. 27. 

1 young. . . , 

No. 8. Nov. 2. young—high nest, not inspected. 


It will be seen from these records that of seven nests contain¬ 
ing a total of 23 eggs, only a maximum of 15 young birds (65%) 
could have left. On October 20, when I visited nest No. 7, three of 
the four young birds had disappeared. One of these (?) was found 
hanging in a fork two feet from the ground, and 30 yards from the 
nest. Its entrails were hanging out, but there was no sign of any 
flesh having been removed. From my experience in northern and 
south-western Australia of the Grey Butcher-bird this method of 
dealing with its victim is typical of the species (see also E. H. 
Sedgwick, Emu, vol. 47, 1947, p. 68, and Serventy and Whittell, 
Handbook of the Birds of W.A., 1951, p. 360). As far as I know 
this technique is not used by any other species in this area. Cracks 
in timber are often utilised, but the principle is the same—the 
victim is hung by the neck and the flesh is torn from the body 
while it is usually held by the head. However, I have never seen 
a "vice” so close to the ground before. In this instance the young 
bird must have been removed from the nest but whether it was 
dead or alive at the time of removal I do not know. It had, appar¬ 
ently, been dead for a few days when I found it, as the surviving 
bird in the nest was much more advanced. I visited the nest again 
on October 27 and found that the young bird hung in the fork 


had disappeared. 

ANGUS ROBINSON, “Yanjettee,” Coolup. 


Unusual Bird Records in 1955 .— During 1955 a number of inter¬ 
esting observations were made, all but one being in the Swan River 
district. These are set out below. 

March 30. Two Royal Spoonbills (Platalea leucorodta) were 
seen feeding with 7 White Egrets (Egvetta. alba) on the samphire 
flats at the eastern end of the Perth Causeway. 

June 2. A Diamond Dove (Geopelia cuneata) was seen at 
Butler’s Swamp, Claremont. The white wing spots and red around 
its eye were clearly evident. Though this northern species in its 
occasional wanderings south has been reported from various parts 
of the South-West, this is the first record from the Swan River 
district. 

July 2. A party of 16 Dusky Woodswallows (Avtamus cyauop- 
terus) was seen’ at the northern end of Lake Coollelal on the 
Yanchep road. 

July 31. A Restless Flycatcher (Seisura inquieta) was noted in 
flight by the edge of the Great Northern Highway 2 miles north 
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of Pearce. The grinding call was strongly given throughout the 
time the bird was watched. 

August 28. Three White-naped Honeyeaters (Melithreptus 
lunatus) were seen in the University grounds, Nedlands, where the 
species was previously recorded in 1953 ( W.A . Nat., vol. 4, p. 93). 

October 11. A Hooded Dotterel (Charadrius cucullatus), in 
adult plumage, was seen at Pelican Point, on the Swan River 
estuary. 

October 16. An Owlet Nightjar (Aegotheles cristatus) was 
Hushed from a paperbark tree at Lake Bambun. The time was 
1530 hours. The bird sat tightly and did not fly until approached 
closely. 

November 4. A pure white Curlew Sandpiper (Evolia testacea) 
were seen at Pelican Point in a mixed flock of Curlew Sandpipers 
and Little Stints, There was no trace of colouring in the bird’s 
plumage. It had red legs and a reddish-brown beak. The eye colour 
was not observed. 

November 26. Six Gull-billed Terns (Gelochelidon nilotica) 
were seen feeding over a shallow salt lake 2i miles west of Moora. 
A peculiar diving action characterised them. The birds flew at 
20-30 feet, and, on sighting food would dive head first, as most 
terns do. However, at about 3 feet above the water the birds drew 
out of the dive and settled on the water tail first, picking up the 
lood with the bill. They were watched with a pair of 10 x 40 
binoculars from a distance of 80-100 feet. The short black bill was 
clearly noted. 

—ERIC LINDGREN, Nedlands. 

The Jewel Beetle, Stigmodera (CastiaAina ) magnetica Cart.— 
Glauert (W.A. Nat., 1948, vol. I, pp. 129-130) discusses the status 
of the jewel beetle Stigmodera (Castiarina) magnetica Cart., which 
is stated to be rare and apparently restricted to a very limited 
area. The beetle is only known to occur on the coastal shrub 
Myoporum insulare R.Br., and had, at the time of Mr. Glauert’s 
article, been collected only at Mudurup Rocks (the type locality) 
and at Swanbourne. 

The note stimulated us to search for the insect and considerable 
numbers have been collected from seven localities during the past 
five years. The localities, collectors and numbers were as follows: 


Quinn’s Rocks . 

S.B., 

1955, 

27 

Wanneru . 

... R.P.M., 

1952, 

2 

North Beach . 

R.P.M., 

1955, 

2 

Wembley Beach ... 

R.P.M., 

1955, 

4 

Swanbourne . 

... J.A.L.W., 

1955, 

22 

Leighton . 

S.B., 

1955, 

23 

Safety Bay . 

... R.P.M., 

1950, 

2 


The beetles may be present for a considerable period, the 
earliest record being from Quinn's Rocks on September 24, and 
the latest on December 14 from Safety Bay. During continual 
observation at Swanbourne, the beetles were present for at least 
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a month from October 20; unfortunately in November this series 
of observations was broken. Possibly the insects are limited in 
time only by the flowering season of the Myoporum. 

It is interesting to note that on two occasions (Quinn’s Rocks, 
24/9/55, and Swanbourne, 27/10/55) the beetles were feeding 
actively on the flowers during cold, wet weather and, at Quinn’s 
Rocks, two pairs were found in copula under these conditions. In 
hot weather the insects flew very readily, but seemed to become 
inactive by about 4 p.m., although the temperature was still quite 
high. 

—S. BARKER, R. P. McMILLAN, and J. A. L. WATSON, 
Zoology Department, University of Western Australia. 



Stigmodera magnetica on its food plant, Myoporum insulare. x 4. 

—J. A. L. Watson, del. 
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Fie. 1, Ludwig Glauert, working at the Museum, June, 1956. 


THE WESTERN AUSTRALIAN 


NATURALIST 


Vol. 5 


MARCH 8. 1957 


No. 7 


FOREWORD BY THE PRESIDENT OF THE MUSEUM 
AND ART GALLERY OF WESTERN AUSTRALIA 
(the Hon. Mr. JUSTICE WOLFF). 


This “Festschrift” is a tribute to the work of Mr. L. Glauert, 
who recently retired from the office of Director of the Western 
Australian Museum. 

In reviewing Mr. Glauert’s work it was fitting that the author 
of the biographical article which follows should deal with the many 
difficulties under which he laboured. I think it is a mark of the 
scholar and the teacher that he is able to surmount the trying 
obstacles which confront him. The best tribute a man can get is 
the spontaneous praise of those who are in a position to weigh 
his work. 

On behalf of the Trustees of the Western Australian Museum 
I express sincere admiration and gratitude for the work he has 
done. His has been the still small voice, but it has not lacked 
power. I would count amongst the most felicitous attributes that 
Mr. Glauert possesses his kindly and pleasant character and his 
ability to work with others. He has made his mark in our institu¬ 
tion and throughout Australia as a naturalist. 

The Trustees extend to him their best wishes for the future. 
As the biographical article says, he will not be entirely lost to the 
institution because the Trustees are setting aside a room in which 
he may work, enjoying the facilities of the Museum and carrying 
on further work in natural history, which has been his life’s 
interest. 


Perth, 

January 22, 1957 


A. A. WOLFF, 
President, 

Museum and Art Gallery 
of Western Australia 
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LUDWIG GLAUERT — MUSEUM DIRECTOR AND 
NATURALIST 

By D. L. SERVENTY, Nedlands 

At the end of December, 1956, Mr. L. Glauert retired from 
the directorship of the Western Australian Museum, an institution 
with which he was associated in a responsible capacity for the 
previous 47 years. This departure from public life of one who had, 
through his qualities and achievements, become an institution him¬ 
self, profoundly stirred the natural history-minded community. 
The council of the Western Australian Naturalists' Club, therefore, 
decided to devote the present part of its journal as a valedictory 
and commemorative number in his honour. 

The participating authors in this “Festschrift" are drawn from 
that long procession of naturalists who have found inspiration and 
assistance at the Western Australian Museum during Mr. Glauert's 
long reign as head of its zoological departments. Each has specially 
prepared his or her contribution as a personal tribute—representa¬ 
tive of amateurs whom he has encouraged on the road to serious 
zoology, university students of various generations who are indebted 
to him for counsel and study material, and research colleagues 
from Australia and beyond the seas whose stay in this country 
was enriched by his aid and the resources of his museum. The con¬ 
tributions deal with subjects in which he was interested and on 
which he worked, and they are offered with pride at their authors’ 
former associations with him, and as a sad farewell. 

Ludwig Glauert was born on May 5, 1879, at Sheffield, Eng¬ 
land, where his father was a manufacturer. He received his educa¬ 
tion at the Sheffield Royal Grammar School, the Technical School 
and the University College. Whilst a student at the college he 
gained a first class in part II of the honours examination in 
geology, and was awarded a King's Medal by the Board of Educa¬ 
tion. He was a demonstrator in geology for four years at the 
College and later at the University. In 1900 Dr. H. Clifton Sorby 
proposed him as a Fellow of the Geological Society of London and 
a few years later the executive of the Yorkshire Naturalists’ 
Union appointed him a member of the Yorkshire Carboniferous 
Flora and Fauna Committee and of the Yorkshire Glacial Boulder 
Committee. From his earliest years he made excursions to the 
moors, woods and beaches of Yorkshire and endeavoured to make 
geology a profession as well as a hobby. However, he failed to 
find encouraging prospects in this field and worked for a while for 
his father, but soon realised that he was unfitted for a commercial 
career. Accordingly he decided to try his luck abroad. In 1908 he 
left Genoa for Fremantle in the Norddeutscher-Lloyd steamer 
Roon, taking with him the splendid geological library he had 
accumulated. 

He was not the only member of his family who made his 
mark in science. A younger brother, Hermann, went to Cambridge 
and had a distinguished career in mathematics. He was a Smiths 
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Prizewinner, Isaac Newton Student in Astronomy and was elected 
to a fellowship at Trinity College. Later he was appointed a 
research officer at the Royal Aircraft establishment at Farn- 
borough and gained his F.R.S. Unhappily he lost his life in an 
aircraft accident. Hermann’s children carried on the scientific 
tradition. A son is an organic chemist at Cambridge, where he is 
a Fellow of Trinity College, and another son is lecturer in physics 
at Manchester. A daughter, Audrey, is in charge of the electron 
microscope at the Strangeways Institute at Cambridge. Mr. 
Glauert's sister was headmistress for many years of The North 
Riding Girls’ High School at Scarborough in Yorkshire. 

EARLY CAREER IN WESTERN AUSTRALIA- 
PALAEONTOLOGICAL DISCOVERIES 

On his arrival in Western Australia he received a temporary 
appointment as field geologist with the Geological Survey, then 
an active department under the direction of Andrew Gibb Mait¬ 
land. Through the stimulus of a rapidly developing mining 
industry a continuous series of geological reports flowed from the 
Survey Office, and Ludwig Glauert contributed two petrological 
and several palaeontological papers. He became keenly interested 
in the fossils of the State and prepared a complete list of the 
recorded species. One outstanding discovery of this early period 
was his proving that the Gingin Chalk was of Cretaceous age. 

But he very soon had more momentous discoveries to 
announce. In 1904 the caretaker of the Margaret River Caves 
(Tim Connelly) unearthed what proved to be a rich Sub-Recent 
bone bed in the Mammoth Cave in the Pleistocene limestone. 
Collections were made and eventually Glauert was invited to 
investigate them for the Caves Board. The remains proved to be 
of a most exciting character. Not only were discovered several 
species of the extinct marsupial and monotreme fauna, such as 
Nototherium , giant kangaroos, wombats, Thylacoleo and giant 
Echidnas, but also remains of well-known mammals of the 
existing Victorian and Tasmanian faunas whose former presence 
in Western Australia had never been suspected. They included 
the Koala, the Tasmanian Wolf and the Tasmanian Devil. 
These spectacular discoveries so impressed Sir Winthrop Hackett, 
chairman of the Caves Board and of the Museum Trustees, and 
the leading patron of science and the arts at the time, that Mr. 
Glauert was able to carry on the field and study work of the 
caves fauna from 1909 to 1915. He transferred in 1910 from the 
Geological Survey to a permanent post in the Western Australian 
Museum, serving first as scientific assistant to the director, 
Bernard H. Woodward, and then, on Woodward’s retirement in 
1914, succeeded as keeper of geology and ethnology. 

Several papers on these important caves fossils were pub¬ 
lished, mainly in the Records of the Western Australian Museum. 
A joint meeting of the Caves Board and the Museum Com¬ 
mittee was held at the Museum on February 1, 1910, 
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to inspect the fossils and in a lengthy report in the West 
Australian the following day much interesting information on the 
caves explorations is given. In an address to the gathering Dr. 
Hackett expressed appreciation of the young palaeontologist’s 
work and stated: “It seemed as if they had got a little gold mine 
out of the block of limestone on which Mr. Glauert's hands had 
wrought such marvellous results.” The public of Perth was given 
an opportunity of a first-hand account of the discoveries on 
August 12 that year when a large audience, which included the 
Governor, Sir Gerald Strickland, listened to Mr. Glauert speak at 
the Museum on the prehistoric marsupials of Western Australia. 
A later public lecture by him on these and later finds in the caves 
drew another large attendance and a full report in the West 
Australian of October 1, 1914, gives useful supplementary details 
to the facts recorded in the scientific papers. Some reminiscences 
in popular vein were published many years later in an article in 
the University magazine, The Black Swan , in September, 1930. 
He gave a summary of the scientific results to date in a paper in 
the Western Australian Naturalist in 1948. 



Fig. 2.—Mr. Glauert working on the Mammoth Cave fossils at the 

Museum. —'‘Western Mail.” June 19. 1914 

At the same time as these palaeontological researches he 
developed an interest in the Australian aborigines. He actively 
prosecuted his curatorial duties in the ethnological collections and 
though he published few scientific papers on this subject his 
material was quoted by others. In addition to public lectures he 
contributed a number of articles to the West Australian between 
1913 and 1914, under the nom-de-plume of ‘‘Jay Penne.” 
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World War I interrupted all these activities. Mr. Glauert 
joined the A.I.F., and went overseas. After the Armistice he 
remained in Europe for some time with the Army Education, 
Service, being placed in charge of the lecture service of A.I.F. 
depots in the United Kingdom. In the autumn of 1919 he was 
granted special leave to study Australian material in the British 
Museum (Natural History) and the Museum of the Royal College 
of Surgeons. 

BETWEEN THE TWO WARS—MUSEUM DIFFICULTIES 

After his disembarkation leave Mr. Glauert returned to duty 
at the Western Australian Museum in April, 1920. A different and 
a wider career now opened up before him. His former colleague, 
Mr. W. B. Alexander, the keeper of the biological collections, had 
just resigned to take up a post as biologist to the Prickly Pear 
Board in Queensland (where he distinguished himself as a member 
of the team which eradicated prickly pear by the introduction of 
Cactoblastis). Mr. Glauert added Mr. Alexander's duties to his 
own and so became head of the whole of the natural history 
departments of the Museum. However, he was not formally 
declared as Curator of the Museum until December, 1927, his title 
until then being Keeper of the Biological Collections. In 1954 the 
Museum Trustees altered his title to Director of the Museum. 

In his new sphere Mr. Glauert devoted himself with charac¬ 
teristic zeal to zoological researches, as well as expanding the 
museum services in the community. Before the full nature of his 
achievements can be appreciated it is necessary to devote some 
attention to the internal situation then existing in the Museum. 
The Museum in its present form was established in 1892 with 
Woodward as its curator and governed by a board of trustees, of 
whom later Dr. J. S. Battye was secretary. It was a government 
instrumentality but not formally a part of the civil service. So 
the staff did not have any pension privileges and there was no 
retiring age. This accounted for Dr. Battye's achieving what must 
be a record in government service: he became public librarian 
and secretary to the trustees in 1894 and held those posts until 
his death in 1954, thus being head of his department for close 
on 60 years! In the early days of the Museum, with Woodward 
as its powerful curator and the enlightened Winthrop I-Iackett as 
president of the trustees, a vigorous programme of Museum 
activity was carried out. Collecting expeditions were almost con¬ 
stantly in the field, and the foundations of the splendid study 
collections of mammals and birds were laid down in those years 
(1895-1906). The retirement of the principal collector (J. T. 
Tunney) and later financial stringency caused a suspension of 
active field work until the present day. 

In the period between the two World Wars, when Mr. Glauert 
resumed Museum activity, with Woodward and Hackett both dead, 
he found a rather less congenial atmosphere among his superiors. 
Dr. Battye through long years of authority had grown in power, 
and subscribed to the view that the Museum could adequately 
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subsist on casual donations of specimens from the general public 
or what the curator could collect himself in his spare time within 
inexpensive travelling distance of the metropolitan area. Thus 
for the financial year 1928-29, just before the financial depression, 
apart from salaries and wages, the Library spent £1,206 on the 
purchase of books, the Museum £30 on its various biological activi¬ 
ties, and the Art Gallery £1/11/6, but the latter fortunately had 
a private fund in the Hackett Bequest and was able to spend £b8 
on pictures that year. In the depression year 1930-31 the biology 
spending dropped to £19/19/5, but at its best was never generous. 
During World War II, in 1941-42, it dropped even lower than in 
the depression, to £13/3/9. The attitude of Dr. Battye to expendi¬ 
ture on field work and the acquisition of specimens was vividly 
brought home to me by an anecdote related by the late taxider¬ 
mist, Otto Lipfert. The swamps north of Perth and extending to 
Wanneroo attract many water birds and several species rare to 
the South-West were collected there from time to time by wild- 
fowlers, who used to sell their specimens to the Museum. One of 
the most successful and discerning of these was the late Tom 
Ostle. At one period, when the second or third specimen from 
Ostle came in quick succession to the Museum, and for which he 
received the princely sum of 1/- or 2/6 each, Dr. Battye protested: 
“The fellow is making a business of it!" 

A less resolute curator might well have succumbed in this 
environment to being a mere institutional hack, but those who 
recollect Mr. Glauert’s strong personality and vigour in those 
days remember how firmly he battled to maintain the interests 
and welfare of his museum. He had to bow, of course, to the 
crippling restrictions on collecting and extensive field work, but 
within the limits allowed him he achieved marvellous success. 

He was able to accept two invitations for extensive visits to 
the North-West. In the late autumn of 1922 he visited Milly Milly 
Station in the Murchison district as the guest of Mr. D. Mulcahy. 
In 1928 he spent some six weeks at Mt. James and Landor 
Stations, on the Gascoyne, as the guest of Captain A. R. E. 
Russell, manager of Landor and part-owner of Mt. James. On 
both visits notable discoveries were made. Otherwise he was com¬ 
pelled of necessity to operate in the environs of the metropolitan 
area, and here he was a zealous collector. Mr. Alexander had 
shown how productive it was to search the local beaches after 
winter gales for storm-drifted sea-birds and Mr. Glauert enriched 
the Museum collections extensively in this manner by personal 
beachcombing between Leighton and Swanbourne. He was seized 
with the importance of a thorough zoological survey of Rottnest 
Island and made repeated visits there, for which work he was 
awarded a grant from the Science & Industry Endowment Fund 
in December, 1929. He also collected on the swamps of the Swan 
Coastal Plain and in the Darling Ranges, all of which yielded 
important discoveries and provided material for research papers. 

Field workers at the present time, well provided with motor 
vehicles, sometimes wonder at the comparatively sedentary habits 
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of the field naturalists of the 20s and 30s. But roads were indif¬ 
ferent then and long trips arduous. The road journey to Albany, 
for instance, was a two-day ordeal, and the motorist was thank¬ 
ful to reach Williams for the first night’s stop-over. Few natural¬ 
ists had the use of cars, and neither the Museum nor the Uni¬ 
versity zoology and geology departments possessed any officially. 
Places that could not be cheaply travelled to by train were usually 
quite out of reach. The professor of zoology in the 20s accom¬ 
panied various friends on country motor trips to conduct his faunal 
surveys and gratefully dedicated some of his new species to these 
benefactors. 

Mr. Glauert was, on the whole, the sole collector for his 
museum. When the material came to the institution he had the 
assistance for many years of only one staff member—the taxider¬ 
mist. He had to maintain his own registers, write his own labels 
and attend personally to many of the routine curatorial chores. 
In 1929 Mr. C. F. H. Jenkins joined the Museum staff as a cadet 
and shared some of the scientific load but in 1933 he resigned 
to take on the appointment of Assistant Entomologist at the 
Department of Agriculture. Later Mr. A. M. Douglas joined the 
staff as a junior assistant. 

Despite these internal and external difficulties and impedi¬ 
ments Mr. Glauert accomplished a surprising amount of original 
scientific work, rearranged the exhibition galleries to maintain a 
continuously modern effect, and in his relations with the public 
and scientific societies built up a great measure of goodwill to 
the Museum and the cause of natural history. To this cause he 
devoted some of his private means. One example. Always a keen 
bibliophile he continued the purchase of books on zoology not pos¬ 
sessed by the institution, and the bulk of these were presented 
by him to the Museum in 1952. This valuable gift contained rare 
items not now obtainable except at great cost. 

The beginning of a new era dawned for him in 1936 when an 
outside organization came to the aid of the Museum. In May of 
that year Mr. Glauert attended the first interstate conference of 
museum directors under the auspices of the Carnegie Corporation 
of New York. Large grants were made for increasing the 
museum’s services and for the purchase of equipment, and the 
curator was able to make his first overseas tour since he resumed 
office in 1920. World War II, however, checked the promising 
developments then started. Later, with the passing of Dr. Battye 
and the formation of a museum sub-committee of the Trustees, 
at the instigation of the present President, Mr. Justice Wolff, 
progress was resumed with a liberalisation of funds—but the 
reforms came too late to benefit him personally. 

RESEARCHES IN ZOOLOGY 

The return to the Museum after World War I and the assump¬ 
tion of zoological responsibilities led to a re-orientation of his 
research interests. Though he did not altogether vacate the rich 
field of palaeontological discovery he had begun to exploit before 


153 


the war, he did comparatively little further work on the cave 
fossils. No one else did either for a long period. With the excep¬ 
tion of some exploratory work by Dr. D. S. Davidson, of the Uni¬ 
versity of Pennsylvania, in 1940, the caves investigation was not 
resumed until 1954 when another American, Dr. E. Lundelius, 
arrived here on a Fulbright Fellowship to apply modern tech¬ 
niques to the study. A first; report on his discoveries appears in 
this number. 

Glauert the palaeontologist now became Glauert the zoologist. 
And he made his name anew in several fields. First, ornithology. 
He had already in 1915 contributed a chapter on birds in Dr. 
Battye’s book on the North-West, but after the war he main¬ 
tained a continued interest in the subject. His marine beach¬ 
combing for pelagic birds added several important records. His 
outstanding achievement was the describing in 1930 (jointly with 
Mr. Jenkins) of the breeding habits of the Banded Stilt (Clad - 
orhynchus Jeucocephalus). This had been a mystery for over a 
century. 

In work on the recent mammals he did little of an original 
nature but became very knowledgeable on their general natural 
history and distribution. Among the reptiles he collected actively 
and did considerable taxonomic work, preparing a general hand¬ 
book on the snakes of Western Australia in 1950, a second edition 
of which is now in the press. He brought to light two “new” 
species of fresh-water tortoises. One of these was the fresh-water 
tortoise of the North-West rivers, from the Murchison to the De 
Grey, which he collected at Milly Milly Station in 1922, but his 
description was published after Siebenrock’s in Vienna and so 
missed priority. He had a somewhat similar experience with the 
“new” species of short-necked tortoise he described in 1954 from 
the Bullsbrook district. Actually both discoveries were entirely 
new to Australian zoologists. 

Among the invertebrates he investigated several groups. He 
became an authority on the Australian scorpions, describing 
several species and working out collections from various parts. He 
was interested in several groups of Crustacea and in 1923 
announced the description of a species of fresh-water isopod, 
Phreatoicus palustris , from the Perth area. It belonged to a 
remarkable sub-order, discovered originally by Charles Chilton 
in New Zealand, and the group remained virtually Chilton’s pre¬ 
serve over the years until Glauert’s identification of the Perth 
species. The creature proved to be extremely plentiful in local 
swamps and how it eluded discovery for so long, despite much 
limnological work in the area by the Hamburg Expedition of 
1905, by Professor W. J. Dakin and others is rather astonishing. 
Mr. Glauert’s discovery fired the interest of the late Professor 
G. E. Nicholls in the group and he made it a major project of his 
life henceforth. Mr. Glauert also discovered the only colony on 
the mainland of the west coast of the interesting shore isopod, 
Deto marina (at Freshwater Bay), and uncovered during his rest- 
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less probing of various habitats other notable local occurrences 
of new animals to the faunal list of the Swan Coastal Plain. 

He was an assiduous collector in many invertebrate groups 
in which he did not himself do taxonomic work, but endeavoured 
to interest other systematists. He was unwearying in his efforts 
to induce Australian and overseas specialists to work up little- 
known groups and was ever ready to send collections for study 
in any part of the world. The list at the end of this paper, of 
new forms named after him, is some indication of the range of 
this activity. 

In further pursuance of his endeavours to have the fauna of 
the State adequately surveyed and documented he welcomed 
interstate and overseas zoologists on visits to the State, to make 
the Museum their headquarters and utilise its collections. 

THE MUSEUM AND THE PUBLIC 

Mr. Glauert did not allow his curatorial duties and museum 
researches to absorb the whole of his energies. He moulded the 
Museum to serve the public in several ways. 

Other government departments, members of the lay public 
and general naturalists were given help and information on 
natural history problems which were referred to him and which 
he felt qualified to answer. He threw himself forcefully into public 
controversies where natural history matters were at issue. He 
was a staunch advocate of conservation, an opponent of indiscrim¬ 
inate animal acclimatisation, and an indefatigable exposer of 
what he considered to be popular fallacies and prejudices. Thus 
he never hesitated to enter the lists on behalf of the Swan River 
cormorants in the perennial arguments which arose as to whether 
these birds preyed on commercial fish. Until recent years the 
West Australian newspaper published a considerable amount of 
local news of what might be called cultural character and Mr. 
Glauert became a household name to the public through the 
frequent items of zoological news he sponsored. He wrote popular 
articles on the State’s fauna to a variety cf journals. Between 
1928 and 1930 he contributed a weekly series, entitled “The 
Naturalist” to the Western Mail , the State’s leading weekly at 
the time and conducted on journalistic standards which seem to 
have now gone out of fashion. Between 1926 and 1930 he also 
wrote occasional illustrated articles to the Westralian Farmers' 
Gazette, mainly on mammals and reptiles and containing much 
original information. For the Education Department he contri¬ 
buted for many years to Our Rural Magazine a lengthy series of 
articles, including an “Answers to Correspondents’’ section for 
country school children. He early took advantage of the new pub¬ 
licity medium afforded by wireless and gave frequent broadcasts 
through both the national and commercial stations. 

He induced the Education Department to begin, in 1935, what 
was then an innovation in Australia, the establishment of 
Museum classes under the charge of qualified science masters. 
These, after a hiatus in the late war and early post-war period, 
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have provided opportunities for most children educated in the 
metropolitan area to gain an insight into natural history. 

There^ has been in my experience no one quite like him as a 
“catalyst,’’ as it were, in engendering active interests in natural 
history in the community. He had a sanguine temperament, with 
a bold optimistic attitude to life, an essential attribute of a com¬ 
munity leader. Too many men occupying similar posts to his, good 
scientists but with a defeatist or pessimistic outlook, fail to 
realise their full potentialities and never make their mark in 



Fig. 3.—A cartoon by Clive Gordon in the “Western Mail ’’ 
July 3, 1930. 

leadership. I myself must pay tribute to Mr. Glauert for his early 
guidance of my own path in natural history. He first encountered 
me, after school one afternoon, at the Public Library when I was 
making extracts from the keys in Lucas & Le Souef’s Birds of 
Australia (those were, of course, the days of open access at the 
library). An invitation to call on his room in the Museum fol¬ 
lowed and I received a personally conducted tour through the 
bird gallery with suggestions of what to observe and how to keep 
a natural history diary. From that day on the Museum and its 
two active naturalists, Glauert in his study at the end of the 
long corridor (how familiar it became!), and Lipfert in his little 
back room behind the old colonial gaol gateway, became the 
Mecca for a developing naturalist over the years. Subsequent 
experiences at the University and other institutions never dimmed 
for me recollections of the pleasure and stimulation I gained in 
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those early years. My history was by no means unique. Many 
zoologists now occupying responsible posts here and abroad 
remember gratefully and with affection their mentor at the 
Museum. Not all inquirers for knowledge received benevolent 
attention, however. Mr. Glauert had positive ideas on what studies 
were to be encouraged and what not and no one was left with any 
ambiguity as to his feelings and opinions on the matter. He had, 
for instance, no patience whatsoever with egg-collecting in any 
form. He was scarcely being fair to serious oologists, for in 
Australia much worthwhile data on breeding seasons and breed¬ 
ing periodicity have accrued from their careful nest records, 
though it must be confessed that many egg-collectors have failed 
dismally in adequately capitalising their opportunities. Anyway, 
no egg-collectors were kindly received at the Museum and no eggs 
were placed on public exhibition. 

University students were given encouragement and sugges¬ 
tions for research, and many naturally turned to the Museum 
for counsel. One young woman of my acquaintance called on him 
for advice as to what group of animals, “that was monographed 
in English,” she could take up for an honours degree! However, 
he was not averse to helping a struggling student, who had 
difficulties with a German text, in translating lengthy passages. 

During the 20s and early 30s it was the practice for first year 
geology students at the University and the Perth Technical College 
to participate in a joint Easter camp at Gingin, under the leader¬ 
ship of Mr. Glauert (for palaeontology) and Mr. G. Spencer Comp¬ 
ton (general geology). The camp was looked forward to very 
eagerly, and through the infectious enthusiasm of the two leaders 
a great time would be had by all, as the saying goes. At nights 
specimens collected during the day would be identified and dis¬ 
cussed and the more desirable would be retained for the national 
collections, often to the chagrin of the finders. One humourist 
among them penned the following lament in the University maga¬ 
zine, The Black Swan (June, 1927): 

Then adjourned they to the Hotel. 

Fillet lish and mustard sauce Oh! 

Then friend Glauert sorted fossils 
Some he fancied and he borrowed 
For his mouldy old Museum. 

He assured us that his trustees 
Spake by him their gratitude. 

Thus our hardly won collections 
Fruits of hours of weary searching 
Musk's and Ginginup and Moorgup. 

Vanished in his ample maw. 

Vanished and were seen no more. 

For the lay public Mr. Glauert maintained the exhibition 
galleries in as modern a state as the slender financial resources 
of the institution allowed him. He was not able to visit overseas 
countries, since his return from World War I as mentioned earlier, 
until 1938, when he received a Carnegie Corporation Grant for 
the purpose. He went to Europe again, on long service leave, at 
his own expense, in 1953. These visits, combined with reading of 
achievements abroad, provided ideas for modern display tech¬ 
niques. He prevailed on his friend the curator of the Art Gallery 
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(Mr. G. Pill Morison) to paint backgrounds for him and attempt 
other art work—and rearranged exhibits for greater educational 
effect with the minimum of official expenditure. 

ASSOCIATION WITH SCIENTIFIC BODIES 

Naturally the head of the museum would play a prominent 
part in the city’s organised scientific life. At the time he arrived 
in the State the only scientific society existing was the Natural 
History and Science Society of Western Australia, which developed 
out of the older Mueller Botanic Society and itself later (in 1913) 
was transformed into the Royal Society of Western Australia. 
Mr. Glauert served as secretary for the year 1908-09 and was 
elected to the council for 1911-12 for one term. On his return 
from the war he joined the Royal Society, and the following year 
was elected to the council, serving in various capacities continu¬ 
ously for many years. As the society’s library was housed at the 
Museum in those days it was convenient for him to act as librarian 
or assistant librarian so that members could obtain books at any 
time. He enjoyed the distinction of being twice president of this 
society, for 1933-34 and again for 1947-48. In 1945 he was awarded 
the gold medal of the society for distinguished work in science 
in Western Australia; this award is made only once every four 
years. 

He took a prominent part in the moves for the formation of 
the Western Australian Naturalists’ Club and was one of the 15 



Fig. 4.—The ornithologist Gregory Mathews and L. Glauert, Perth 
Railway Station, September 7, 1940. 
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foundation members of the Club at its inaugural meeting on July 
3, 1924 (only six of these now survive). He was elected to the 
first council, and became president for the year 1929-30. He was 
treasurer in 1930-31. In 1946 he was made an honorary member 
and became patron of the Club in 1951. 

It is interesting to recall that at one of the earliest meetings 
of the Club, on August 29, 1924, Mr. Glauert proposed that it 
devote its revenue to publishing handbooks on the different 
branches of natural history relating to the State. This was a 
long-felt want, he stated, and would give an impetus to the study 
of natural history. It took 26 years before the suggestion could 
be implemented, and appropriately, the first handbook published, 
in 1950, was his own on the snakes of Western Australia. Publi¬ 
cation of such handbooks is now a major activity of the Club. 

His frequent addresses to the Club were always weighty and 
full of interest. Thus on February 27, 1925, he was probably the 
first zoologist in Australia to introduce the Wegener theory to 
the public when he spoke on the faunal history of Australia. The 
topic excited popular interest and received a long report in the 
West. Australian. His presidential address to the Club on October 
31, 1930, on “Museums and Their Uses" epitomised his own activi¬ 
ties well. They were: to instruct and inspire the amateur; to 
build up a store of research material for the professional biolo¬ 
gist; and to educate and hold the interest of the general public. 
A full report of the address appeared in the Daily News of Novem¬ 
ber 8, 1930, and an abstract was published in the Club’s old 
circular series, No. 55. 

Among his many services to the Club was the donation, at 
frequent intervals, of natural history volumes to the Club T s 
library. 

In 1948 he was awarded the Australian Natural History 
Medallion, having been nominated by both the Royal Society and 
the Naturalists’ Club for this all-Australian honour. The medal 
was conferred on him at a special meeting of both bodies at the 
Assembly Hall, Perth, on May 25, 1949. He was one of the very 
few biologists outside of New South Wales to be elected to the 
Fellowship of the Royal Zoological Society of New South Wales. 
A signal honour was paid him in February this year when the 
Senckenberg Natural History Society (Senckenbergische Natur- 
forschende Gesellschaft), of Frankfurt a.M., West Germany, elected 
him a corresponding member. 

Outside of scientific circles Mr. Glauert has taken a prominent 
part in the work of the Legacy Club and has served as its presi¬ 
dent. 

ENVOI 

Mr. Glauert’s direction of the Museum is now over. However, 
he will not sever his connection entirely with the institution and 
the interests to which he gave so devoted service. The Trustees 
have provided him with study accommodation at the Museum 
where he will be able to continue his natural history work with- 
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out the distractions of curatorial duties and general administra¬ 
tion. All his friends devoutly hope he will be spared a long time 
to enjoy this well-earned retirement from official care. 

NEW ANIMALS NAMED AFTER MR. GLAUERT 

I he following is a list of new genera, species and subspecies 
dedicated to Mr. Glauert by their authors: 

Mammals: Rattus glauerti Oldfield Thomas, 1926. 

Birds: Oni/choprion funca glauerti Mathews, 1922. Alplia- 
puffinus assimilis glauerti Mathews, 1937. Meliphaga virescens 
glauerti Mathews, 1913. 

Reptiles: Aprasia striolata glauerti Parker, 1956. Varanus 
timorensis glauerti Mertens, 1957. 

Amphibia: Glauertia Loveridge, 1933. Crinia glauerti Love- 
ridge, 1933. 

Fishes: Phycodurus glauerti Whitley, 1939. Echinophryne 
glauerti Whitley, 1944. Glauertichthys Whitley, 1945. Antennarius 
glauerti Whitley, 1957. 

Ascidians: Leptoclinides glauerti Michaelsen, 1930. 

Mollusca: Solitosepia glauerti Cotton, 1929. Lepidopleurus 
glauerti Ashby, 1929. Bothriembryon glauerti Iredale, 1939. Coxi- 
ella glauerti Macpherson, 1957. 

Arachnida: Bindoona glauerti Roewer, 1929. Belaustium 
glauerti Womersley, 1934. Dingupa glauerti Forster, 1952. 

Insects: Oligotoma glauerti Tillyard, 1923. Lithomyrmex 
glauerti Clark, 1928. Calomyrmex glauerti Clark, 1930. Corohenes 
glauerti McKeown, 1930. Stenotritus glauerti Rayment, 1930. 
Halictus glauerti Rayment, 1931. Neachorutes glauerti Womers¬ 
ley, 1933. Turnerella glauerti Rayment, 1934. Metajapyx glauerti 
Womersley, 1934. Dolichodertts glauerti Wheeler, 1934. Glauertia 
Rothschild, 1936 (preocc. and renamed Glauertidos Rothschild, 
1937). An theta glauerti Turner, 1939. Tricophthalma glauerti 
Paramonov, 1953. Oxycanus glauerti Tindale, 1955. Tachysphex 
glauerti Rayment, 1956. 

Crustacea: Scalpellum glauerti Withers, 1927*. Haswellia 
glauerti Raker, 1928. Steneti'ium glauerti Nicholls, 1929. 

Sponges: Ecionema glauerti Chapman and Crespin, 1934*. 
Neosiphonia glauerti Chapman and Crespin, 1934*. 

* Fossil species. 

LIST OF SCIENTIFIC PUBLICATIONS BY L. GLAUERT 

1906 

Red Rock of Rotherham. The Naturalist (Leeds), no. 588, 
January 1: 5. 

1908 

Erratic Blocks of the British Isles . . . (Report). Rept. 77th 
meet. Brit. Assn. Adv. Sci ., 1907: 331. 

1909 

Description of the crystalline rocks of the Phillips River Dis¬ 
trict. In Geological Report upon the gold and copper deposit of 
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the Phillips River goldfields, by H. P. Woodward. Bull. Geol. Surv. 
W. Austr., 35: 21-47 [with E. S. Simpson]. 

A New Species of Sthenurus. Quart. Journ. Geol. Soc ., London, 
65: 462 [Abstract]. 


1910 

The Mammoth Cave. Rec. W. Autr. Mus ., 1 (1): 11-36. 
Sthenums occidentalis (Glauert). Bull. Geol. Surv. W. Austr., 
36: 53-64. 

A List of Western Australian Fossils (systematically 
arranged). Bull. Geol. Surv. W. Austr., 36: 71-106. 

Western Australian Fossil Plants. Bull. Geol. Surv. W. Austr., 
36: 107-110. 

New Fossils from the Napier Range, Kimberley. Bull. Geol. 
Surv. W. Austr., 36: 111-114. 

The Geological Age and the Organic Remains of the Gingin 
“Chalk.” Bull. Geol. Surv. W. Austr., 36: 115-127. 

1911 

Petrological Notes. In The Geology and Ore Deposits of the 
West Pilbara Goldfields, by H. P. Woodward. Bull. Geol. Surv. 
W. Austr., 41: 26-45. 


1912 

The Mammoth Cave, continued. Rec. W. Austr. Mus., 1 (2): 
39-46. 

Fossil Remains from Balladonia in the Eucla Division. Rec. 
W. Austr. Mus., 1 (2): 47-65. 

Determination of the Exact Localities where Cambrian Fossils 
were collected by E. T. Hardman in 1884. Rec. W. Austr. Mus., 
1 (2): 66-73. 

Permo-Carboniferous Fossils from Byro Station, Murchison 
District. Rec. W. Austr. Mus., 1 (2): 75-77. 

The Protozoic Rocks of the North of Western Australia. 
Journ. Nat. Hist. <£ Sci. Soc. W. Austr., 4: 51-56. 

1914 

The Mammoth Cave. Rec. W. Austr. Mus., 1 (3): 244-248. 

1915 

The Birds of the North-West. In The History of the North- 
West of Australia, ed. J. S. Battye., Perth. 

1916 

Western Australian Stone Implements. Man, 16, art. 44. 

1921 

Notes on Western Australian Petrels and Albatrosses. Journ. 
& Proc. Roy. Soc. W. Austr., 7: 22-23. 

Fish collected by the Government Trawler “Penguin” near 
Albany. Journ. & Proc. Roy. Soc. W. Austr., 7: 44-47. 
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Pleistocene Fossil Vertebrates from Fitzroy River, West Kim¬ 
berley. Journ. & Proc. Roy. Soc. W. Austr., 7: 85-86. 

Notes on the Teeth of Nototherium milchelli Owen. Journ. 
Roy. Soc. W. Austr., 7: 108-111. 

Report on the Proceedings of a Conference “To determine 
whether certain birds, etc., should be declared Vermin or other¬ 
wise.” Journ. & Proc. Roy. Soc. W. Austr., 7: 112-117. 

1922 

Contributions to the Fauna of W.A. No. 1. Journ. & Proc. Roy. 
Soc. W. Austr., 8: 26-28. 

1923 

Cidaris cornptoni sp. nov., a Cretaceous Echinid from Gingin. 
Journ. & Proc. Roy. Soc. W. Austr., 9 (1): 48-52. 

Contributions to the Fauna of Western Australia. No. 2. A 
New Freshwater Tortoise from the Murchison River. Journ. Roy. 
Soc. W. Austr., 9 (1): 53-56. 

Contributions to the Fauna of Western Australia. No. 3. 

Annotated List of Lizards from Wallal. Journ. & Proc. Roy. Soc. 

W. Austr., 9 (1): 57-60. 

1924 

Notes on Fossil Plants from Mingenew and Irwin River. 

Journ. & Proc. Roy. Soc. W. Austr., 10: 7-11. 

Contributions to the Fauna of Western Australia. No. 4. A 
Fresh Water Isopod Phreatoicus palustris n. sp. Journ. & Proc. 
Roy. Soc. W. Austr., 10: 49-57. 

Contributions to the Fauna of Western Australia, No. 5. 

Journ. & Proc. Roy. Soc. W. Austr., 10: 60-64. 

1925 

Australian Scorpionidae part 1. Journ. Roy. Soc. W. Austr., 
11: 89-118. 

A List of Western Australian Fossils, Supplement No. 1. Bull. 
Geol. Surv. W. Austr., 88: 36-72. 

Flora and Fauna of Nuyts’ Archipelago. No. 17—The Scorpions 
with Descriptions of some Species from other Localities in South 
Australia. Trans. Roy. Soc. S. Austr., 49: 85-87. 

1926 

The Zoology of South-Western Australia. Handbook Austr alas. 
Assoc. Adv. Sci., Perth meeting, .1926: 67-90 [with G. E. Nicholls 
and J. Clark]. 

1927 

Further Notes on the Gingin Chalk. Journ. Roy. Soc. W. 
Austr., 12: 5-12. 

A Shower of Fishes. Phenomenon in the Upper Swan Valley. 
West Australian, July 20. 

1928 

Fresh Light upon the Origin of the Salt Lakes of Western 
Australia. Rept. 18th meeting Australas. Assoc. Adv. Sci., 18: 
284-286 [with F. R. Feldtmann]. 
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Popular Names for Marsupials. Publ. Library, Mus. & Art 
Gallery W. Austr., Mus. Leaflet No. 1. 

1929 

Eagles and Wallabies. Viet. Nut., 45 (9): 24. 

The Vertebrate Fauna of Western Australia, part 1. Journ. 
Roy. Soc. W. Austr., 14: 61-67. 

1930 

Note on the Habits of Tarsipes spenserae. Journ. Roy. Soc. 
W. Austr., 15: 15-17. 

Contributions to the Fauna of Rottnest Island, No. 1. Intro¬ 
duction and Vertebrates. Journ. Roy. Soc. W. Austr., 15: 37-46. 
New Victorian Scorpion. Viet. Nat., 47 (7): 109. 

1931 

Notes on the Banded Stilt (Cladorhynchus leucoceplialus), 
with a description of its eggs. Journ. Roy. Soc. W. Austr., 17: 1-6 
[with C. F. H. Jenkins]. 

1934 

The Distribution of Marsupials in Western Australia. Journ. 
Roy. Soc. W. Austr., 19: 17-32. 

Considerations of the Problem of Correlation in Stratigraphi- 
cal Geology. Journ. Roy. Soc. W. Austr., 20: xv-xxxiv [presiden¬ 
tial address to the Society]. 

West Australian Snakes. West Australian, November 20. 

1935 

Birds and Butterflies. Nature, 135, June 8: 959. 

1938 

Western Australian Forms of the Giant Petrel, Macronectes 
giganteus (Gmelin). Journ. Roy. Soc. W. Austr., 24: 59-61. 

1939 

Victims of Storm. Emu, 39 (2): 136. 

1943 

The Ocean Birds of the Perth Beaches. Journ. Roy. Soc. W. 
Austr., 27: 219-228. 

1945 

Some Western Australian Frogs. Austr. Mus. Mag., 8 (11): 
379-382. 

A Western Australian Grass Owl. Emu, 44 (3): 229-230. 
Bristle-birds in Western Australia. Emu, 44 (4): 334. 

Nesting of Banded Stilts. Viet. Nat., 62 (1): 14. 

1946 

Storm-driven Sea-birds. W. Austr. Bird Notes, 3: 

Life Cycle of the Little Shearwater. W. Austr. Bird Notes, 3; 
Black Falcon in Western Australia. Emu, 46 (1): 75. 
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The Little Shearwater’s Year. Emu, 46 (3): 187-192. 

Scorpions. Austr. Mus. Mag., 9 (3): 93-98. 

1947 

A Two-headed Bob-tailed Lizard. Proc. Roy. Zool. Soc. NSW 
1946-7: 34. 

The Genus Mesoplodon in Western Australian Seas. Austr. 
Zool., 11 (2): 73-75. 

Birds Observed at Sea in 1938. W. Austr. Nat., 1 (1): 6-9. 

This “Anting” Business. W. Austr. Nat., 1 (1): 21. 

A Rottnest Puzzle. W. Austr. Nat., 1 (1): 22. 

The Flight of the Pelican. W. Austr. Nat., 1 (1): 23. 

Some Unfortunate Errors in Collecting Localities. W. Austr 
Nut., 1 (2): 48. 

The Fauna of Western Australia. Handbook Australas. d N.Z. 
Assoc. Adv. Sci., Perth meeting, 1947: Mammals: 20-21; The Rep¬ 
tiles: 22-24; The Amphibians: 24; The Invertebrate Groups: 25-28. 
The South-West Excursion; Reptiles, Amphibians: 115-116. 

1948 

The Cave Fossils of the South-West. W. Austr. Nat., 1 (5)- 
100-104. 

A Rare Jewel Beetle. W. Austr . Nat., 1 (6): 129-130. 

The Western Tiger Snake Notcchis scutatus occidentalis, 
subsp. nov. W. Austr. Nat., 1 (7): 139-141. 

Bird Notes of Seventy Years Ago. W. Austr. Nat., 1 (7): 145- 

146. 

The Ornithological Collecting of Dr. L. Preiss in 1839. W 
Austr. Nat., 1 (7): 147-148. 

A Fish New to Western Australia. W. Austr. Nat., 1 (7)- 151- 

152. 

Marsh Terns at Forrest. W. Austr. Nat., 1 (7): 152. 

A Strange “Ant-friend” Caterpillar. W. Austr. Nat., 1 (7): 153. 

1949 

Ovalides reticularis, a fish new to Western Australia. W 
Austr. Nat., 2 (2): 45. 

Some Western Australian Mallophaga. Emu, 49 (2): 129-131. 

1950 

Observations on Marsupials in Captivity. W. Austr. Nat 9 
(3): 54-57. 

The Development of our Knowledge of the Marsupials of 
Western Australia. Journ. Roy. Soc. W. Austr., 34: 115-134 [presi¬ 
dential address to the Society], 

A Handbook of the Snakes of Western Australia. Handbook 
No. 1, W. Austr. Nat. Club, Perth, 48 pp. 

Plumage Changes in the Wandering Albatross. W. Austr. Nat,, 
2 (6): 129-132 [with D. L. Serventy]. 

A New Invader—the Paper Wasp. W. Austr. Nat., 2 (6): 139. 
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1951 

A New Varanus from East Kimberley Varanus mertensi sp. n. 
W. Austr. Nat., 3 (1): 14-16. 

Irruption of Budgerygahs into the South-West, 1951. W. Austr. 
Nat., 3 (2): 37. 

A Note on the Western Tiger Snake. W. Austr. Nat., 3 (2): 
43-44. 


1952 

Dinosaur Footprints near Broome. W. Austr. Nat., 3 (4): 82-83. 
An Aboriginal Relic near Pithara. W. Austr. Nat., 3 (6): 143- 

144. 

Herpetological Miscellanea I Notes of some Forms of Diplo - 
dactylus. II—Some New Western Australian Lizards. W Austr. 
Nat'., 3 (7): 166-170. 

1953 

Occurrence of Hyperoedesipus plumosus. W. Austr. Nat., 3 
(8): 197. 

1954 

Herpetological Miscellanea. Ill A New Burrowing Snake from 
North-Western Australia. W. Austr. Nat., 4 (4): 85. 

Herpetological Miscellanea. IV—A New Swamp Tortoise from 
the Swan River District. W. Austr. Nat., 4 (6): 125-127. 

The Recent Increase of the Rarer Native Mammals—Records 
from the W.A. Museum. W. Austr. Nat., 4 (6): 129-132. 

Lydias lappa sp. n. A New Scorpion from North Queensland. 
N. Queensl. Nat., 23 (109): 4-5. 

1955 

Herpetological Miscellanea. V—Western Australian Geckoes, 
Part 1. W. Austr. Nat., 4 (8): 174-184. 

Animals of the Canning Stock Route. Walkabout (Melbourne), 
21 (4), April: 12. 

The “New Tortoise.” W. Austr. Nat., 5 (2): 44-45. 

The White Ibis at Bunbury. W. Austr. Nat., 5 (2): 45. 

1956 

Herpetological Miscellanea. VI—Geckonidae (Part II). W. 
Austr. Nat., 5 (3): 49-56. 

Herpetological Miscellanea. VII —Egernia striolata douglasi 
ssp. nov. W. Austr. Nat., 5 (5): 117-119. 

A Far Travelled Gannet. W. Austr. Nat., 5 (5): 119. 
Herpetological Miscellanea. VIII—Snake Lizards and Worm 
Lizards (Family Pygopodidae). W. Austr. Nat., 5 (6): 125-130. 

Problems of Conservation. In Fauna Conservation in Western 
Australia. Fauna Bulletin No. 1, Fisheries Department, Perth: 
9-11. 
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THE FIRE FACTOR IN RELATION TO THE 
VEGETATION OF WESTERN AUSTRALIA 

By C. A. GARDNER, Government Botanist, State Herbarium 
I. ORIGIN OF FIRES AND THEIR PERIODICITY. 

It can be accepted in the first place that fires have occurred 
with varying frequency over a considerable portion of Australia 
as a natural phenomenon. A study of the flora and its growth 
forms, together with certain adaptations to meet these require¬ 
ments, lends powerful support to this theory. 

The long drought period which prevails annually over the 
greater part of Western Australia, usually of seven or eight months' 
duration (if we except the extreme South-West) together with the 
high prevailing temperatures and low relative humidity, provide the 
necessary requirements for bush fires. Added to this we must 
include as factors favouring fire the aestivating character of the 
woody flora, and the presence in a large number of plants of 
essential oils in considerable amounts, especially in the families 
Myrtaceae and Rutaceae. Anyone who has seen a raging bush fire 
in dense mallee scrub, when gaseous material flares high above 
the vegetation, can appreciate this fact. 

Bush fires appear to be most prevalent, or to have the most 
marked periodicity, in the heath lands and the mallee thickets, in 
which conflagrations of extensive occurrence have been observed, 
some of them travelling on a broad front for many miles, leaving 
in their trail bare soil, or a landscape in which only dead stems 
remain. Such fires do not occur to the same extent in the sclero- 
phyllous woodland country (with the possible exception of the 
jarrah forest), nor do they appear to be a feature of the moso- 
phytic forest areas under natural conditions. If they occur natur¬ 
ally in the mulga bush, they do not appear to be as extensive, or 
to inflict the same damage. 

Under natural conditions fires appear to originate mainly by 
lightning, especially in lateritic or haematitic country. The writer 
has on more than one occasion seen definite evidence of such fires, 
as for example on Mount Lesueur in 1931, where two fires had 
been so caused, but had, apparently been extinguished by rain. On 
the hill at Mingenew there are few adult trees that have not been 
damaged by lightning. The chances of lightning-caused fires are 
enhanced during dry summer thunderstorms, especially in heath 
country. Farmers are well aware of the danger of fires due to 
lightning in ripe crops, and there are many cases on record. 
Foresters also have experienced similar occurrences. 

There are early references to bush fires in Western Australia. 
Robert Brown in his diary describes in the summer of 1801-1802, 
bush fires close to the south coast of Western Australia. John Lorf 
Stokes in Discoveries in Australia (vol. II, 1846, p. 228), writing 
of an excursion to the north of King George’s Sound, states: “On 
our way we met a party of natives burning the bush, which they 
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do in sections every year. The dexterity with which they manage 
so proverbially a dangerous agent as fire is indeed astonishing. 
Those to whom this duty is specially entrusted, and who guide or 
stop the running flame, are armed with large green boughs, with 
which, if it moves in a wrong direction, they beat it out. Their 
only object in these periodical conflagrations seems to be the 
destruction of the various snakes, lizards, and small kangaroos 
called wallaby, which with shouts and yells they thus force from 
their covert, to be despatched by the spears or throwing sticks of 
the hunting division.” The writer has observed a similar practice 
in North Kimberley during the dry season. Indeed, this aspect 
of the biotic factor as affecting the flora may well extend back 
over a very long period—long enough to have affected the struc¬ 
ture of plant communities by finally eliminating any species 
unable to survive fire damage. 

II. THE EFFECT OF FIRES. 

The effect of the bush fire varies with the nature of the 
formation. In shrub heath and mallee thickets, if of sufficient 
density, the effect is the total destruction of the aerial parts of 
the woody plant. This is particularly true of those formations 
dominated by Eucalyptus and Melaleuca —both genera rich in 
plants yielding essential oils. All that remains after the fire are 
the woody bulb-like bases of the mallee Eucalyptus and certain 
species of Melaleuca with similar structures (e.g., Melaleuca 
uncinata). In the savannah formations of the tropics the grass 
and other herbaceous growth is destroyed, but many of the trees, 
especially the bloodwoods, ironbarks and smooth-barked “gum 
trees,” are unaffected. Most species of Acacia and the Proteaceae 
are liable to be killed outright, but some with a thick suberose 
bark, such as Acacia pyrifolia, and a number of cork-barked 
species of Hakea, are unaffected. The dry grass carries a fire 
which is rapid in action, so that its heating effect on the trees is 
relatively transient. It would be interesting to know to what 
extent the talc-like outer bark of certain smooth-barked species 
of Eucalyptus is fireproof, since these trees appear to be remark¬ 
ably fire resistant. 

The open nature of the mulga formation, and the presence of 
so much plant debris on the surface of the soil, would indicate 
that fires are not an occurrence of frequent periodicity in this 
formation, and here again, the highly inflammable nature of the 
dried Composite would result in a rapidly moving fire unable to 
burn the rough and hard-barked mulga shrubs and trees. 

In the sclerophyllous woodland of the interior the effect, of 
fire is not well marked, except where malices occur in thicket 
formation. This is probably owing to the open nature of these 
formations, and the smooth-barked trees which rarely catch fire 
unless there is considerable plant debris around their bases. 

In the mesophytic formations such as the karri forest it is 
doubtful if fires have occurred on any scale as a natural 
phenomenon. The accumulated decayed trunks and branches of 
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trees, and the deposits of humus lend some support to this. On the 
other hand, in this formation, fires when started through human 
agency, can be particularly destructive, causing a coppicing from 
the tree trunks which has not been observed in the virgin forest. 

Following upon burning in the sclerophyllous heath and thicket 
formations, there is an almost immediate rc-growth of the woody 
plants. The young shoots are of rapid growth, and, together with 
the same foliage, are characterised in many instances (notably in 
the Proteaceae, Papilionaceae and Myrtaceae) by the presence of 
anthocyanin, which imparts to them a reddish appearance. Prob¬ 
ably, as a result either of added potash to the soil, or perhaps 
through a reduction in root competition between the plants, the 
species grow more rapidly, and flower more freely as a result of 
burning. It may be that flowering results more freely from the 
young active growth compared to the slower growth on the un¬ 
burned plants. Nuytsia floribunda which is never destroyed by fire 
certainly flowers much more freely in the year immediately follow¬ 
ing a fire than in other years, when flower production can be 
extremely poor. 

III. THE EFFECT OF PROTECTION FROM FIRE IN THE 
SCLEROPHYLLOUS THICKET FORMATIONS. 

There is an area comprising about 90 acres to the north of 
Tammin, which has been protected from fire for over 50 years. It 
consists mainly of thickets of Casuarina acutivalvis, Acacia nearo- 
phylla, Hakea mvltilineata, Eucalyptus leptopoda and Eucalyptus 
burracoppinensis , with more open spaces of Ecdeiocolea mono - 
stachya. For some years now this area has assumed a peculiar 
aspect by reason ol the amount of dead wood present, by the 
almost impenetrable nature of the thickets, and by the very small 
amount of foliage present on the Casuarinas. Some of these have 
very small crowns at the apex of their stems, which are charac¬ 
terised by the production of so much dead wood, perhaps as a 
result of a reduction in light, or from lack of space for develop¬ 
ment. These are not usual conditions and such features have not 
been observed generally under present day natural conditions. It 
would be interesting to observe the effects of a fire on this area. 

It appears, also, that prolonged freedom from fires renders 
a habitat less favourable to animals. G. Bornemissza, in a study 
of arthropod faunas in The King’s Park, Perth, has demonstrated 
that areas long unburned were poorer in arthropod numbers than 
recently burned areas. He showed that the fauna will return to 
its original composition after any kind of fire, the rate depending 
largely on the soil type and particularly on the rate of regenera¬ 
tion of the flora ( Proc . Pan Indian Ocean Sci. Congress, Sect. B 
& D, pt. 1, 1954, p. 4). 

IV. ADAPTATIONS 
a. THE CAUDEX 

In a large number of indigenous plants there is present an 
abbreviated woody axis from the upper surface of which a number 
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cf stems arise, while from the lower portions the roots are given 
off. This type of growth is typical of those species of Eucalyptus 
known popularly as mallees, as well as by a number of unrelated 
plants. Examples are found in Casuarina grevilleoides which pro¬ 
duces its cones on this bulb-like structure, and a number cf Pro- 
teaceae, especially Isopogon and Petrophila, Conospermum, Aden- 
antlios, Strangea, some species of Grevillea and Hakea, Banksia 
and Dryandra. Daviesia epiphylla offers a good example for the 
Papilionaceae, and further examples occur in the Treman- 
draceae, Sterculiaceae and Dilleniaceae. Amongst the Myrtaceae, 
apart from Eucalyptus, there are a number of bulbous-based 
species of Melaleuca. 

In the genus Eucalyptus there are nineteen species which 
occur only in the mallee form. These are— E. cylindriflora, E. 
decurva, E. diver sifolia, E. doratoxylon, E. ebbanoensis, E. 
erytlironema, E. eudesmioules, E. grossa, E. Incrassata, E. macro - 
carpa , E. scyphocalyx, E. Sheathiana, E. tetragona, E. tetraptera, 
E. uncinata and E. coronata. The remaining species of the genus in 



Fig. 1.—Sketch illustrating the growth form of a typical mallee 
and exhibiting:—A, old stems (usually termite eaten) destroyed 
by fire. B, later regrowth killed by fire, but not destroyed. 
C, current regrowth from adventitious buds in mallee stock. 

D, mallee stock. 


169 














Western Australia occur as trees or shrubs, a number of which 
may occur both in the tree and mallee form, especially those 
species which belong to the Oleosae, the Dumosae and the Cornu- 
tae. The tree forms occur in the sclerophyllous woodland, whilst 
the mallees are found either fringing the woodland, in thicket 
formation, or on the heaths. A number of the Western Australian 
species of Eucalyptus are found only in the tree form, and never 
as mallees. Such are E. diversicolor, E. Jacksouii, E. Guilfoylei 
and E. calophylla of the mesophytic forest areas, although E. calo - 
phylla may be found as a shrub in the Stirling Range and 
vicinity. All the tropical species occur as trees, and a number of 
the sclerophyllous woodland species remain always as trees, e.g., 
E. salmonophloia, E. salubris, E. torquata, E. Stricklandii , E. 
Brockwayi, E. LeSouefii, E. Dundasi and several others. 

It is therefore significant that the mallee type of growth is 
associated with those formations in which fires usually occur. 
Characteristic of the mallee is its ability to produce vegetative 
shoots from the woody stock annually for very long periods follow¬ 
ing the destruction of the aerial shoots, and to produce flowers 
and fruits on stems frequently only two or three years old. 

In those species which possess both the tree and the mallee 
form it is possible to convert the former to the latter by injury 
to the stem. This is done by artificial burning, by cutting, or by 
bush fire. All of these species have a broad pedestal-like, or bulb¬ 
like base to the trunk. There are very few exceptions to this rule. 

The mallee formations of Western Australia are restricted to 
the thicket and shrub heath country of the South-West Province, 
and to the winter rainfall area of the Eremaea. They are entireJv 
absent from the tropics, and from the mesophytic formations of 
the South-West, and are comparatively rare in the open woodland 
formations. 

Fire often results in the death ol the tree, particularly such 
trees as E. salmonophloia and E. salubris, but in the mallee 
country there is immediate regeneration by vegetative shoots 
from adventitious buds on the bulb-like stock. The mallee struc¬ 
ture is particularly adapted to resist burning, even when severe. 

b. THE FRUIT. 

The fruits of a number of indigenous species are peculiar in 
that after the maturation of the seed, the fruit (either a cone, 
follicle or capsule) remains undehisced until the death of the 
plant or the branch which bears the fruits, or following a fire. 
The most notable examples of these are to be found in Ilakea, 
Xylomelum and Banksia, as well as in a large number of the 
capsular-fruited Myrtaceae (eg., Eucalyptus, Melaleuca, Callis- 
temon, Calothamnus, Leptospermum, Regelia, etc.). Further 
examples are provided by Casuarina and by Callitris and Actino- 
strobus. In many species of Banksia the cones (follicles) do not 
dehisce even when removed from the plant, and the seeds can be 
liberated only by mechanical action, or by heat. A similar 
phenomenon is exhibited by Casuarina, and by Callitns and 
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Plate 1.—Fruits of Xylomelum and Hakea. 

Xylomelum angustifolium Kipp. A, fruit. B, section of same. 
C seed. Hakea pltitysperma Hook. D, dehisced follicle. E, half of 
opened follicle, showing crater-like pits which receive the processes 
of the seed “nucleus”. F, section of half of follicle, showing cavi¬ 
ties in section. G, seed, showing processes. H, lateral view of seed 
showing processes in elevation. X 4/5. 
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Actinostrobus, although these will usually dehisce after a period 
of drying. 

When these plants are burned by a bushfire, the fruits (brac- 
teoles in Casuarina) open immediately. The seeds are not immedi¬ 
ately Shed, however. The cones of Callitris and Actinostrobus 
retain the winged seeds in position, and these are liberated by 
wind. In Casuarina the valves usually open horizontally, so that 
the achenes remain in situ for a time, being tardily liberated by 
mechanical action such as wind. The same holds true for Banksia. 
The follicles of Hukea and Xylomelum open vertically, but the 
seeds are retained in the fruit for a time, being attached to the 
follicle by the tip of the seed-wing, or by processes from the seed 
itself which are embedded in corresponding cavities in the follicle. 
Examples of this are provided by Hakca platysperma and 
H. crassifolia, which have muricate seeds the processes of which 
penetrate deeply into the woody carpel. It is worthy of note that 
all the above arc provided with wings, a feature of importance 
which enables the seeds to be deposited some distance from the 
parent plant. It is further worthy of note that these plants belong 
to primitive groups (Cupressaceae, Casual*inaceac and Proteaceae). 
The mechanism of these ensures that the seeds do not fall into 
hot ashes, their dispersal being delayed. 

c. THE SEED. 

A large number of the indigenous species possess what are 
termed “hard seeds.” These after the dehiscence of the fruit 
retain their viability for several, often many, years, and often do 
not germinate until a fire has occurred. This is particularly true 
of a number of the Papilionaceae. Indeed, farmers well know the 
risk of losing stock from toxic species of Gastrolobium and 
Oxylobium following a fire in country where the plants have not 
been seen for several years. There are numerous examples of 
these hard-seeded plants. Other species, which apparently do not 
possess hard seeds, make their appearance only after fires, and 
few live for more than a few years. The annual, Actinotus 
superbus (Umbelliferae), is perhaps the most notable of the herb¬ 
aceous species. Amongst the woody plants are a number popu¬ 
larly known as “fire-bushes”—plants which make their appear¬ 
ance in the season following burning, and live usually for a 
limited period. Familiar examples of these are: 

Santalaceae: Exocarpus spartea 
Gyrostemonaceae: Gyrostemon spp. 

Codonocarpus cotinifolius 
Euphorbiaceae: Ricinocarpus velutinus 
Sterculiaceae: Hannafordia spp. 

Keraudrenia integrifolia 
Verbenaceae: Lachnostachys spp. 

Goodeniaceae: Velleia discophora 

It is perhaps worthy of note that the above are all species 
of the sand heaths, or of the gravelly thicket country. 
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SUMMARY 

It is postulated that there is sufficient evidence to show that 
fire as a factor affecting plants is one that has been in existence 
from remote times, and that the flora of Australia, in part, is 
pyrophilous. The growth form of the mallee Eucalyptus, its power 
of repeated regeneration almost indefinitely from its woody stock 
by means of adventitious shoots, and its habitat, all favour this 
theory. The structure of the fruit in certain primitive families 
well illustrates the adaptation of the plant to fire, and will allow 
of no other explanation. The general response of the flora fol¬ 
lowing burning of a periodic nature, including the existence of 
several species of the so-called “fire-bushes,” still further supports 
this theory. Evidence has been advanced showing that absolute 
protection from fire in the thicket formations has a detrimental 
effect on the vegetation. 

ADDITIONS TO KNOWLEDGE OF THE RANGES 
OF WESTERN AUSTRALIAN MAMMALS 

By ERNEST LUNDELIUS, Jr., Division of Geological Sciences, 
California Institute of Technology 

Accurate knowledge of the geographic distribution of animals 
enables the zoologist to define their ecological requirements and 
limitations. This information is indispensable to the palaeontolo¬ 
gist who attempts a palaeo-ecological reconstruction of a fauna. 
The changes in the areal distribution of animals through time are 
often indications of changes in the environment. 

European settlement and the introduction of European animals 
have resulted in the disappearance of the Australian fauna over 
much of its range. Unfortunately, insufficient collecting was done 
before this disappearance to accurately define the ranges of many 
species. In many cases this information is irretrievably lost. How¬ 
ever, valuable information on mammalian distribution has been 
contributed by Shortridge (1910), Glauert (1934) and Tate (1947, 
3948, 1951). To this it is possible to add some information on 
animal distribution from the recent bones found in caves along the 
south and west coasts of Western Australia. 

The material upon which this study is based was collected 
from cave deposits extending along the west coast from Jurien 
Bay to Cape Leeuwin, and along the Eyre Highway from Cockle- 
biddy Tank to Eucla. These bones are the remains of prey brought 
in by owls and carnivores which used the caves for shelter. The 
nocturnal mammalian fauna is probably well represented in the 
owl pellet deposits, as owls are known to be good collectors. The 
larger marsupials are usually represented by juveniles which 
would be easier to capture. Introduced forms such as rabbits and 
Mus musculus occur on the surface in every cave. 

Only specimens from the topmost one foot and the surface 
are considered in this study. The time interval represented by 
this thickness of sediment is probably not great. The assemblages 
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found in these caves are believed to represent the fauna in those 
areas before the effect of the introduced species was felt. The 
identification of these specimens from measurements and other 
characters will be discussed in a later paper. 

Specimens were collected from the following caves: 

Hastings’ Cave—4 miles inland from Jurien Bay. 

Wedge’s Cave—Mimegara, south-west of Dandaragan. 

Yanchep Cave—Yanchep State Park. 

Lake Cave—7 miles south-west of Witchcliffe. 

Murraelellevan Cave—4^ miles west of Cocklebiddy Tank 
on the Eyre Highway. 

Madura Cave—6 miles south of Madura. 

Webb’s Cave—Mundrabilla Station. 

Abrakurrie Cave—25 miles north of Eucla. 

The ranges of some of the species are given on maps (Figures 
1-11). In the maps the following abbreviations are used for locali¬ 
ties:—P = Perth, A = Albany, M.R. = Margaret River, D = Dan¬ 
daragan, J.B. = Jurien Bay, G = Gcraldton, C = Carnarvon, 
K = Kalgoorlie, C.T. = Cocklebiddy Tank, M = Madura, 
E — Eucla. 

Family MACROPODIDAE 
Subfamily Potoroinae 

Bettongia penicillata (Gray).—This species has not been pre¬ 
viously recorded north of Perth. Skeletal remains are present in 
Yanchep Cave and at Jurien Bay to the north, and in Webb’s 
Cave to the east of its formerly known range. 

Bettongia lesueuri (Quoy and Gaimard).—Remains of this 
species are found in caves as far north as Yanchep and as far 
east as Eucla. Its previously known range was the south-western 
area, with outliers in the Sharks Bay and Roebuck Bay areas. 






















































Figure 2.—Geographic range of Potorous platyops. 

Potorous platyops (Gould).—Previously recorded from the 
vicinities of Goomalling (see Calaby, 1954) and Albany. Bones of 
this species are found in Webb’s Cave. This indicates that P. 
platyops within recent time had a fairly wide range consisting 
of an inland belt extending south of Goomalling and east of 
Albany to Mundrabilla. This species is also found in caves at 
Mimegara and Jurien Bay in a lower layer, which is possibly 
somewhat older, and should not be considered here. These speci¬ 
mens will be treated in a later paper when C 14 dates become 
available for them. 

Caloprymnus campestris (Gould).—This is the first record of 
this species in Western Australia. Skeletal remains are common 
on the surface in Webb’s Cave. This represents a considerable 
extension of its range from the type area in north-eastern South 
Australia. It probably had a wide range in the desert areas before 
the introduction of European mammals. 

Family PHALANGERIDAE 

Pseudocheirus occidentalis (Thomas),—Bones of this species 
are found on the surface of Webb’s Cave, thus extending its range 
to within 60 miles of the South Australian border. It was previ¬ 
ously known from the lower South-West. 



Figure 3. — Geographic range of Pseudocheirus occidentalis. 
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Figure 4— Geographic range of Antechinus flavipea (vertical lines) 
and Parantechinus apicalis (horizontal lines). 

Cercartetus concxnna (Gould).—Mandibles of this animal 
occur in the surface material of Murraelellevan Cave, 135 miles 
east of Balladonia, its previously known easternmost locality. 

Family DASYURIDAE 

Antechinus flavipea (Waterhouse).—This species is found in 
the caves north of Perth as far as Jurien Bay. Its previous range 
was known from Perth to Cape Riche. 

Phaacogale calura (Gould).—This animal, formerly known 
from the lower South-West, is represented in caves along the 
Eyre Highway from Murraelellevan Cave to Webb’s Cave at 
Mundrabilla Station. 



Figure 5.—Geographic range of Phaacogale calura. 
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Phascogale tapaotafa (Meyer).—In the South-West, the north¬ 
ernmost previously known locality was the Swan River. It is found 
in Wedge’s Cave at Mimegara. It appears to be confined to the 
south-western part and in the Kimberley Division in Western 
Australia. 


Dasycercus species.—Remains of this genus are present in 
the coastal caves at Jurien Bay and Mimegara and in all the 
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caves along the Eyre Highway. This represents a huge extension 
of range as the genus was known previously, in Western Aus¬ 
tralia, only from the Canning Stock Route between Wells 26 and 
47 (D. cristicauda) and the Pilbara Goldfields area (D. blythi). 
No specific identification is given to the present specimens as the 
genus is in want of revision. D. blythi may not be a good species 
as the only reliable character which separates it from D. crhsti- 
cctudu seems to be that the minute upper third premolar is present 
in half or more of the specimens of cristicauda but is always 
absent in blythi. It may be of interest to note that on this 
criterion the west coast material would be classified as blythi and 
the Nullarbor specimens as cristicauda. 

Sminthopsis crassicaudata (Gould).—Remains were found in 
all the caves along the Eyre Highway from Murraelellevan Cave 
to Abrakurrie Cave. This species has a wide distribution in West¬ 
ern Australia east of the Darling Scarp. 

Sminthopsis liirtipes (Thomas).—This is a second desert species 
found in the caves at Jurien Bay and Mimegara. It was previ- 
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ously known from the Canning Stock Route, west of the Warbur- 
ton Ranges (126° 6' E; 26° 30' S) and South Australia. 

Parantechinus apicalis (Gray).—This species is found in caves 
along the west coast from Yanchep to Jurien Bay. It was previ¬ 
ously recorded from Victoria Plains, Moore River, Salt 
( = Pallinup) River and the Albany area. It appears to have occu¬ 
pied a strip of country along the coast as far south as Yanchep, 
then inland to Albany skirting the high rainfall area of the South- 
West corner. No remains are known from the Margaret River 
caves. 

Family PERAMELIDAE 

Perameles bougainvillei (Quoy and Gaimard) (including 
myosura Wagner).—Bones are found in the caves from Cockle- 
biddy Tank to Eucla. This is another species that extends much 
farther east than its previously known range. The relationship of 
these specimens to P. eremiana should be investigated. It is 
possible that all of the Western Australian species of Perameles 



Figure 8.- Geographic range of Perameles bougainvillei. 


actually comprise one species with a number of geographic races. 

Macrotis lagotis (Reid).—Remains of this species are found 
in the caves along the Eyre Highway. Its presence in this area 
is not unexpected, as it is known to occupy a large area in the 
interior of Australia. 


Order CHIROPTERA 

Macroderma gigas (Dobson).—This large bat was previously 
known from the northern portion of Australia to Alice Springs 
and the Pilbara district as a living animal and in superficial cav? 
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Figure 9.—Geographic range of Pseudomys (Gyomys) occidentals. 


deposits as far south as Carrieton, near Port Augusta, in South 
Australia. It is represented in the surficial deposits of the west 
coast caves as far south as Yanchep. 

Order RODENTIA 

Pseudomys (Gyomys) occidentals (Tate). The type locality 
of this species is Tambellup in the South-West. It is present in 
the coastal caves from Yanchep to Jurien Bay. It probably occu¬ 
pied a considerable area in south-western Western Australia east 
of the high rainfall area. 

Pseudomys (Thetomys) nanus (Gould).—This rodent, previ¬ 
ously known from Victoria Plains, is present in caves from the 
Margaret River area to Jurien Bay. 

Pseudomys (Pseudomys) shortridgei (Thomas).—This is an 
abundant species in all the caves along the west coast from Cape 
Leeuwin to Jurien Bay. It is known inland as far as Lake Biddy 
in the southern part of the State. 



Figure 10.—Geographic range of Pseudomys (Thetomys) nanus. 
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Pseudomys (Pseudomys) rawlinnae (Troughton). The previ¬ 
ously known localities for this species are Rawlinna and Ooldea 
along the Trans-Australian Railway. Their remains are found in 
the caves along the Eyre Highway from Cocklebiddy Tank to 
Eucla. It apparently occupied a considerable area along the 
southern edge of the Nullarbor Plain. 

Leggadina hermannsburgensis (Waite).- This species has been 
previously recorded from a wide area in Australia. One subspecies, 
holami , has been recorded from the Nullarbor area (Ooldea, South 
Australia). The specimens of Leggadina found in the caves from 
Cocklebiddy Tank to Eucla are referred to this species and sub¬ 
species on the basis of geographical proximity. Two specimens of 
Leggadina in the collections of the University of California at 
Los Angeles, U.S.A., were taken alive at the crossing of the Great 
Northern Highway over the Lyndon River, Western Australia, in 
1954. The genus appears to have a wide distribution in the drier 
areas. 

Leporillus apicalis (Gould). -Previously known from the 
Murray and Darling drainages, Alice Springs and the MacDonnell 
Range, N.T., and from Mt. Crombie. South Australia. Remains 
are abundant in the caves along the Eyre Highway from Cockle¬ 
biddy Tank to Eucla. It appears to have been very widespread 
in the southern half of Australia. 

Leporillus conditor (Sturt).—This is a common species in the 
Nullarbor caves. It has previously been recorded as far west as 
Fisher in South Australia. 

The range extensions listed above indicate that a number of 
species of Western Australian mammals have a wider range than 
was previously known. Several species, such as Dasycercus sp. 
and Sminthopsis hirtipes, which are typical of the north-west 
desert areas, extend southward along the coastal sandplain to 
Yanchep. A number of species known from the desert areas of 
South Australia extend westward into Western Australia. Neither 
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of these extensions is unexpected when the environments of these 
areas are considered. Much of the coastal sandplain is a virtual 
desert, especially in the summer, due to the porous sandy soil 
which probably dries out to a considerable depth. The absence of 
barriers over much of the desert area of Australia should make 
it possible for animals adapted to a desert environment to spread 
over most of the interior of the continent, and a considerable 
fauna should be found in both Western and South Australia. 

Some of the faunal elements of the south-western part of 
Western Australia extend farther northward and eastward than 
was formerly recorded. A number are known from the cave at 
Jurien Bay, and these species probably extended to Geraldton 
very recently. The existence of outliers in the Sharks Bay area 
implies an extension to that area in the not far distant past. 

Several of the south-western species extend eastward as far 
as Eucla. This indicates that the strip of land along the south 
coast of Western Australia is not as unfavourable to these species 
as was formerly believed. These species probably possess a greater 
tolerance for dry conditions than is generally recognized. It is 
very likely that, the Western Australian populations of these 
species were connected with the South Australian populations 
along this area up to the present time. Additional work in western 
South Australia is needed to settle this quesion. The cause of the 
recent disappearance of the native mammals in this area is 
unknown. It could be due to climatic change, the effect of intro¬ 
duced mammals, or both. 
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TWO NEW GOANNAS FROM AUSTRALIA 

By ROBERT MERTENS, Senckenberg Museum, Frankfurt a. M. 

During my stay at the Western Australian Museum, Perth, 
in January and February, 1957, I had the opportunity to study the 
very remarkable collection of Goannas of that Institution, most 
of them collected in the north-western part of Western Australia 
(Wotjulum, West Kimberley). Among that material there is a good 
series of Varanus mertensi (from which the Queensland Varanus 
bulliwallah cannot be separated as a species) and also of Varanus 
a. acanthurus. Further, there are two specimens of Varanus qlebo- 
palma known until today only from the type specimen and appar¬ 
ently related to prasinus from Papua. Finally, I found several 
specimens belonging to the timorensis- group. These received my 
special attention as they indicate that a revision of the arrange¬ 
ment of the timorensis “Rassenkreis,” proposed in 1942, is neces¬ 
sary. I had supposed that timorensis has four vicarious sub-species 
( timorensis, orient alls, scalaris and tristis), but I am surprised 
to find that at Wotjulum, besides scalaris (type locality: Beagle 
Bay Mission), there is living not only a form of tristis but. still 
another well defined Goanna of the same relationship to be 
described below. It is regarded as a sub-species of timorensis as it 
seems to be most nearly related to the orientalis race of timor¬ 
ensis. On the other hand, I now regard both tristis (with the sub¬ 
species also to be named as new) and scalaris as full species; of 
both several specimens have been found at Wotjulum. Whilst a 
more extensive paper on Australian Goannas, based on the 
materials studied in Australia, is planned, the two new forms are 
described below. 

Varanus (Odatria) twiorensis glauerti subsp. nov. 

Diagnosis: A Goanna of the “Rassenkreis” timorensis, nearest 
related to orientalis but the head more pointed. Scales smaller. 
Supraoculars very small, very different from the large inter¬ 
oculars. 147 to 152 scales around the body. A very distinct white 
temporal stripe. The throat and chest without any pattern and 
this is the case also in the belly of the one adult specimen exam¬ 
ined. Tail with pale and dark rings. 

Type: $ ad. WAM R.12337, Wotjulum, West Kimberley, 
Western Australia; A. M. Douglas 1. 1956. Paratype: juv. 

WAM R.11207, same locality; K. G : . Buller 1. 1954. 

Description of the type: Form of the body as in orientalis, the 
head more pointed. Nostrils roundish, a bit nearer to the tip of 
the snout than to the eye. Scales on upper surface of the head very 
small, on the upper surface of the snout only a little larger than 
on the head. Ir.terparietals slightly enlarged. Supraoculars not 
differentiated, very small, smaller than the interoculars (injured 
in the type specimen). Scales of the neck smaller than the scales 
of the back, tectiform like those, not keeled; also the scales on 
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the legs are hardly to be called keeled. 56 scales across the head 
between the angles of the mouth; 147 scales around the body and 
77 cross rows of rectangular scales from the gular fold to a line 
connecting the anterior border of the thighs. Spiny postanal scales 
present but no preanal pore. Scales of the tail small, without any 
tendency to be spiny. 72 scales on the tenth tail ring; caudal scales 
flat, smooth, then tectiform and only becoming keeled in the 
posterior half of the tail. First scale rings on the tail complete, 
but irregular on the (incomplete) posterior half of the tail. Upper 
surface of the head black, but supraciliary region whitish. A dis¬ 
tinct white temporal stripe extending from the lower border of 
the eye to the anterior upper border of the tympanum and a little 
beyond. Back very dark, obviously due to preservation; but there 
is a perceptible faded pattern consisting of large spots (ocelli) 
arranged in transverse rows. Upper surface of the fore legs black, 
on the hind legs numerous ocelli arranged in transverse rows. 
Entire lower surface of the body white without any pattern, on 
the side of the neck distinctly separated from the dark colour of 
the back. Tail with pale and dark bands extending also to the 
underside and therefore forming rings. The pale rings on the upper 
side of the base of the tail are dissolved into ocelli; the dark rings 
consist on the undersides of the tail of four scale rows, the pale 
rings of three. Scales on the undersides of the hands, feet, fingers 
and toes dark pigmented. 

Notes on the Paratype: Like the type, but nostrils equi-distant 
from tip of the snout and anterior border of the eye; supraoculars 
still smaller and strictly separated from the three to four rows of 
large interoculars. 58 scales across the head between the angles 
of the mouth. 152 scales around the body and about 80 cross rows 
of ventrals. On the back of this also not too well preserved speci¬ 
men, large oval pale spots in cross rows are perceptible. The white 
temporal stripe very distinct. The tail has 36 black and 36 white 
rings. On the basal part of the tail, the black rings are divided 
incompletely by secondary white ones. On the underside, throat, 
chest and central part of the belly are white, but on the sides of 
the belly there are some few black transverse lines. 

Measurements (in mm.) of type (R.12337), followed by para- 
% type (R.11207): Head and body length, 170; 79. Tail length, ?; 
150. Head length, 32; 18. Head width, 20; 9. Head depth, 12; 6. 
Snout length, 16; 9. Anterior border of ear to posterior angle of 
eye, 16; 9. Tip of snout to anterior border of nostril, 6; 4. Posterior 
border of nostril to anterior angle of eye, 7; 4. Fore leg, 54; 23. 
Hind leg, 75; 29. For remarks of the measurements compare 
Mertens, 1942: 5, 6. Unfortunately, the head of the type (a mature 
male) is heavily injured; therefore, the measurements are only 
approximate. 

Relations: This Goanna may be distinguished from Varanus 
timorensis orientalis to which it is most nearly related by its more 
pointed head, the supraoculars more sharply distinct from the 
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interoculars, more numerous and smaller scales (147 to 152 
around the body against 110 to 121 in orientalis ), the distinct 
white temporal stripe, and probably more intensive ring pattern 
on the tail. From Varanus scalaris, glauerti may be distinguished 
by the more pointed head, relatively longer legs, smaller scales, 
heavier contrast between supra- and interocular scales, and the 
completely different pattern. Varanus tristis centralis, a form also 
living at Wotjulum, differs from glauerti, not only by its larger 
dorsal scales, but, above all, by the very rough scalations on the 
tail which is almost spiny. In scalaris also, the scales are distinctly 
rougher than in glauerti. Further, the colour pattern in tristis 
differs from that of glauerti in that young specimens already have 
dark spots and transverse stripes on the belly. 

Derivation of the name: This Goanna is named in honour of 
Mr. L. Glauert, who during the many years of his activity as 
Director of the Western Australian Museum, Perth, has brought 
together an extremely good collection of the Western Australian 
fauna. Both the author and his fellow traveller, Dr. H. Felten, are 
expressing in this manner their gratitude for the help and assist¬ 
ance given on a large scale during the time they were working 
at this Museum. 

Varanus (Odatria) tristis centralis subsp. nov. 

Diagnosis: Like the typical tristis, but with pale ocelli on the 
upper surface of the body arranged in cross rows which may be 
separated by pale cross lines. 

Type: $ ad. SMF.11632; Hermannsburg, Finke River, Central 
Australia, M. v. Leonhardi 1. 1908. Paratypes $ ad. and 1 juv. 
SMF. 11631, 11633 from the same locality and collector. 

Remarks on the type: The type has been pictured as Varanus 
timorensis tristis in Mertens, 1942, pi. 7, fig. 33; pi. 14, fig. 78, and 
pi. 16, fig. 101. There can also be found on pp. 305 to 306 the 
numbers of scales and measurements of the type and the para¬ 
types. 

Relations: The typical form of tristis (type locality: Swan 
River), living especially in the south-western part of Australia, 
is in old specimens nearly uniformly coloured blackish brown or 
black and has, at most, some small faded yellowish spots or hardly 
visible yellowish net lines on the upper surface of the body. The 
contrast, by striking ocellar pattern, is made by centralis living 
in Central Australia, but the area it inhabits reaches to Western 
and North-Western Australia. Odatria punctata Gray, 1838 (nec 
Varanus punctatus Merrem, 1820) from Sharks Bay doubtless 
represents the new sub-species centralis which also occurs at 
Wotjulum but perhaps has not quite the typical pattern of the 
Central Australian specimens. 

Abbreviations: WAM, Western Australian Museum, Perth. 
SMF: Senckenberg Museum, Frankfurt, a.M. 

LITERATURE 

Mertens, R.: Die Familie der Warane (Varanidae). Abh. Senckenb 

naturf. Ges., 462, 465, 466. Frankfurt a.M., 1942. 
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A NEW RECORD OF THE SCALY-TAILED POSSUM 
(WYL7LDA SQUAMICAUDATA ALEXANDER) 

By J. H. CALABY, Wildlife Survey Section, C.S.I.R.O. 

INTRODUCTION 

For many years the Scaly-tailed Possum has been known 
from only two specimens, collected at long intervals. The type, a 
female, was described by Alexander in 1939. It had died in cap¬ 
tivity at South Perth Zoological Gardens but came originally 
from Violet Valley Station. The second specimen, a male, was 
collected at Kunmunya Mission by the Rev. J. R. B. Love, and 
described by Finlayson in 1942. 

In the present paper two further specimens of this rare 
marsupial, a female and pouch young, are recorded and described. 
These were collected by Mr. Ken Buller, of the Western Aus¬ 
tralian Museum, during a recent field trip to Wotjulum Mission. 
The description of the adult is largely a comparison with the 
literature descriptions of the other two specimens, and the skin 
of the type which is housed in the Western Australian Museum. 
It does not seem necessary to give a complete description as those 
of Alexander and Finlayson, particularly the latter, are very 
detailed. The pouch young is not very advanced but as it is the 
only specimen ever collected, it seems worthwhile to record some 
of its external characters. 

The localities from which the three specimens have come are 
shown on a map (Fig. 1). 

The author is very grateful to Mr. L. Glauert, Director of the 



Fig. 1. — Kimberley Division of Western Australia, showing 
collecting localities (black spots). 
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Western Australian Museum, for permission to examine the 
specimens and for the use of the laboratory facilities of the 
Museum, to Mr. K. Buller for details of the fresh specimen and 
field notes, and to Mr. A. M. Douglas of the Museum staff for 
field notes. 

ADULT FEMALE 

West. Aust. Mus. No. M2988, collected by K. Buller, 
Wotjulum Mission, June 30, 1954. 

In measurements of skin and skull, the new specimen is 
smaller than either of the previous ones. Measurements of the 
three specimens are given in Table 1. 


TABLE 1 

Measurements of the three known specimens of Wyulcla squami- 

caudata 



Alexander 
(1919) 9 

(From filled 
skin) 

Finlayson 
(1942) $ 

(From filled 
skin) 

New specimen 9 

From filled 
skin 

From fresh 
specimen 

Head and body 

420 mm. 

427 mm. 

Abt. 425 mm. 

362 mm. 

Tail 

305 

330 

280 

272 

Pcs 

45 

49 

42 

41 

Ear 

26 

28 

23 



It is apparent that the skin of the new specimen has been 
stretched in preparation, and it is probable that Alexander’s and 
Finlayson’s specimens were also stretched somewhat, and the 
published measurements of the filled skins do not give a true 
indication of the animal’s proportions. 

Further details of the fresh specimen are as follows: Iris, 
dark brown; nose, bright flesh pink; inside of ear, flesh colour. 
The animal, including pouch young, weighed 31b. lioz. As the 
young is very small the weight of the adult was of the order 
of 31b. 

The hair is short, soft, fine, and dense. In the mid-dorsal 
region, the main body of hair is about 12 mm. long with the 
overhairs reaching to about 18 mm. The general dorsal colour is 
pale grey but the black tips to the longer hairs give it a some¬ 
what darker and mottled appearance. There is a slightly brownish 
appearance towards the rump, particularly at the root of the tail. 
A fairly well defined dark stripe on the mid-dorsal line runs 
from the shoulders to the rump. The sides are paler than the 
back and the sides of the face are a pale grey. The demarcation 
from the grey sides to the ventral fur is not very abrupt. Vent- 
rally the fur is a creamy white, slightly yellowish in places, 
particularly under the throat and inside the fore-limbs. The long 
hairs inside the pouch margin are pigment-stained yellow-brown. 

The facial vibrissae are strongly developed and all are black. 
The mysticials reach 66 mm. and the genals 48 mm. The supra- 
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orbitals are broken. The ulnar carpals are mostly white but some 
are dark at the base or lower half. The calcaneals are white and 
the medial antebrachials white on the upper half and dark on 
the lower half. 

The tail is similar in structure and colour in all specimens. 
The new specimen has the very short bristly hairs around the 
scales as described by Finlayson. The base of the tail is densely 
furred and the fur ends abruptly and linearly. Finlayson remarks 
that in the original description it was stated that the hair on the 
proximal end of the tail was scanty. From an examination of the 
type is seems clear that this specimen also had a densely furred 
base to the tail but the fur is worn off in places, possibly as a 
result of the animal’s captivity. 

In order of length the digits are the same in all specimens, 
viz., 4, 3, 5, 2, 1. 

It is apparent from Finlayson’s description that the new 
specimen is close to his in general coloration. The colours of 
the new specimen and the type skin are quite different when com¬ 
pared. The type is considerably more brownish dorsally and much 
more yellowish ventrally. None of the three known specimens has 
the reddish head and limbs of the coloured figure published in 
Troughton (1941). 

Except for the somewhat smaller size, the skull and teeth are 
similar to those described and figured by Finlayson. There is a 
fair degree of wear on the incisors and molars. Table 2 gives 
some measurements of the skull and teeth of the new specimen 
and comparative measurements of the other specimens. 


TABLE 2 

Some measurements of skull and teeth of the three known 
specimens of Wyulda squamicaudata 



Alexander 
(1919) 9 

Finlayson 
(1942) $ 

New specimen 

9 

Basal length 

73 mm. 

74.1 mm. 

68.0 mm. 

Greatest breadth 

54 

51.4 

49.1 

Nasals length 

29 

31.2 

27.8 

Nasals greatest breadth 

14.5 

14.4 

13.7 

Nasals least breadth 

10.3 

7.3 

6.8 

Constriction breadth 

8.7 

9.6 

9.2 

Palate length 

33 

About 43 

About 42 

Palate breadth outside M 2 

23 

23.5 

22.8 

Palate breadth Inside M 2 

15.2 

14.2 

15.0 

Horizontal length of P‘ 

4.7 

5.0 

4.5 

Max. length of P' along 
oblique axis 


5.6 

5.0 

Length M 1 - 2 

12.5 

12.1 

12.1 

Length of lower incisor 

12 

13.9 

13.3 
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Finlayson pointed out the wide discrepancy between his and 
Alexander’s figures for palate length and least breadth of nasals 
and stated that the type description seemed erroneous as the 
illustrations did not support the measurements. 

POUCH YOUNG 

West. Aust. Mus. No. M2989. Sex 9. 

Measurements: Head and body, roughly 60 mm.; crown to 
rump, about 48 mm.; tail, 23 mm.; pes, about 8 mm.; ear, 
about 3 mm. 

The general form of the young is shown in Figure 2A. 
Fine pale hair is showing on a large part of the surface of 
the body. It is showing fairly well on the crown and somewhat 
better on the dorsum between the fore-limbs to about the mid- 





C D 

Fig. 2.—Pouch young of W. squamicaudata. A—General appear¬ 
ance and some hair tracts (approximately to scale). B—Dorsal 
view in part, showing hair tracts (freehand sketch only). C- 
head showing facial vibrissae (approximately to scale). D— 
Rhinarium and mouth (freehand sketch only). 
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point of the back. It is scant and very short backwards from here 
and on the ventral surface. The hair ends abruptly on the tail 
as in the adult. Some of the hair tracts are shown in Figs. 2A, B. 
However, the specimen is much too immature for accurate hair 
charting and there seems little point in giving a detailed 
description. 

The mysticial vibrissae are best developed and arise from 
pigmented papillae arranged in 5 rows. Row 1, the superior row, 
contains 1 and the others 4, 6, 7, 7, or 8, 8. It is possible that 7 
is the correct number for the two lowest rows. The most anterior 
papillae are not very apparent and the vibrissae are very short 
and difficult to distinguish from ordinary hairs. There are 2 short 
supraorbitals arising from pigmented papillae. There appear to 
be 4 very short genals. The submentals and interramals are not 
apparent. The vibrissae are very pale but the longer posterior 
ones in the mysticial set have dark bases. The mysticials pro¬ 
trude at right angles to the surface but the supraorbitals and 
genals are directed backwards at an angle. The facial vibrissae 
are shown in Fig. 2C. 

The rhinarium is naked and pigmented as indicated in Fig. 
2D. There is a central furrow between the pigmented areas 
which terminates before reaching the upper lip. The nostrils are 
oval-shaped. The shape of the mouth is typical of young mar¬ 
supials still attached to the teat. Lateral from the oral aperture 
the lips are marked by a furrow. The position of the eye is 
marked by an unpigmented horizontal furrow, and a crescent¬ 
shaped pigmented area visible beneath the skin. 

The fore-limbs are considerably better developed than the 
hind-limbs. The nails on the manus are also considerably better 
developed than those on the pes. The digital formula is as follows: 
3 and 4 are about equal and greater than 5 and 2 which also are 
about equal. All are greater than 1. The pes formula is the same 
as the adult, i.e., in order of length: 4, 5, 2. 3, 1. Digit 1 is rela¬ 
tively well developed and has no nail. The nails on the syndac- 
tylous toes are very small. The ulnar carpal vibrissae are showing 
from pigmented papillae but arc very short and pale. The other 
fore-limb vibrissae and the calcaneals are not apparent. 

The pinna is very small, is directed backwards, and flat 
against the head. It is too poorly developed to warrant detailed 
^description. 

The tail narrows visibly at the line where the hair ceases. 
No trace of scales could be seen. The pouch is a shallow pit and 
no internal features could be seen. 

FIELD NOTES 

No field notes were given by Alexander or Finlayson, except 
that the latter published the information given to Love by Worora 
tribesmen who said that the animal’s native name was “Ilan- 
gurra” and it lived amongst rocks. 

The present specimen was collected by Mr. Buller and Mr. 
R. Miller, of the Wotjulum Mission staff, at 7.30 p.m. on a warm 
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pitch dark night. The animal was first seen about 25 feet from 
the ground, amongst the outer foliage of an overhanging lateral 
branch of a large bloodvvood (Eucalyptus) tree, and appeared to 
be feeding on blossom. In the torchlight it appeared white, and 
the thin tail was noted. When the light was shone on the animal 
it moved off slowly, crossed to a vertical limb and climbed as 
high as possible, to about 50 feet from the ground. The tail was 
wrapped around the thin limb at times while the animal was 
climbing. The tail was curled around a thin branch when the 
animal was shot and the body hung pendulously but the strong 
tail grip was not released, even in death. The fresh specimen was 
carefully searched for parasites but none were found. 

Mr. Bullcr asked several old Worora independently for the 
native name and all knew it as “Illungalya.” The old people stated 
that the animal lived deep in rocks during the day and came out 
at night to feed on the bloodwood flats. They said it left the rocks 
and climbed the nearest tree, and then crossed from tree to tree 
without coming to the ground. It always returned to its home 
in the rocks well before dawn. 

The animal is apparently excessively rare at Wotjulum. Only 
the old aborigines had seen the species previously. Mr. Buller 
spent about a month in the area in June and July, 1954, but saw 
only this one, and although large monetary rewards were offered 
to the aborigines for another specimen, none was obtained. Mr. 
A. M. Douglas spent five weeks in the area in September and 
October, 1955, and also offered substantial rewards, but without 
result. He personally searched for many hours at night in every 
type of habitat and camped out often, but did not see the animal. 
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A REVIEW OF THE GENUS COXIELLA 
SMITH, 1894, SENSU LATO 

By J. HOPE MACPHERSON, Curator of Molluscs, 

National Museum of Victoria 

A. E. Smith compared some Australian decollate euryhaline 
shells with the South African genus Tomichia Benson, 1851, but 
because of the differing structure of the opercula he erected a 
new genus, Coxiella, for them. It. was unfortunate that Smith in 
his discussion confused at least three different shells, lumping 
them together under Menke’s species striatula. The identity and 
separation of these will be discussed under individual species 
below. Species described by Iredale and the present author have 
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nullified Smith's basic characters of division, but his genus is 
accepted until an anatomical examination of the animal can prove 
its validity or otherwise. Although I do not consider the form of 
the operculum constitutes a sound generic character it does form 
a convenient basis on which to separate species and show their 
affinities. As such it is used in this paper and the species discussed 
fall into three groups: (a) striatula, glauerti, striata and minima; 
(b) glabra and exposita; and (c) pyrrhostoma and molesta. 

Thiele (1929) places Coxiella in the family Hydrobiidae, sub¬ 
family Truncatellinae. Hydrobiidae has become the repository for 
a large number of genera each containing few species ol fresh-, 
brackish-water or estuarine dwelling molluscs many of which 
have not been studied in any detail. This is particularly so in 
the case of Coxiella, the animal of which has neither been 
described nor its radula formula recorded. 

Hedley (1923) suggested that Coxiella was important as an 
indication of a thalassoid element in the Australian fauna, and 
Glauert and Feldtmann (1928) enlarged upon this and suggested 
that Western Australia was the dispersal centre for the genus. 
The present work tends to confirm this view as we now have 6 
species peculiar to South-West Australia, two in the State of South 
Australia (of which one is an overlap from the West), and three 
species in south-eastern Australia and the islands of Bass Strait. 
This distribution is paralleled by the land-shell genus Bothri- 
embryon of which many species are found in south-west Australia 
and a single species in Tasmania. 

This paper takes the form of a check-list and discussion on 
the known Australian species. The bibliography of each species 
contains all the references known to the author at the time of 
writing. A description of each species is given and any known 
variations are discussed. All localities known to the author from 
literature or from specimens are recorded, with the author or 
collector (if known) in brackets after each place name. 

Most of the Western Australian material mentioned is the 
property of the Western Australian Museum, and this review was 
undertaken at the request, in 1955, of Mr. L. Glauert, its Director. 
It is, therefore, appropriate that the resulting paper* should 
appear in this volume. I would like to thank Mr. C. J. Gabriel, 
% Melbourne, and Dr. D. McMichael, Australian Museum, Sydney, 
for the loan of specimens. 
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Sub-family TRUNCATELLINAE 
Genus COXIELLA Smith, 1894 

Coxiella Smith, A. E., 1894, Proc. Mai. Soc. Lond., 1: 98. 

Blanfordia Cox J., 1868 (non Menke), Mon. Austr. Land 

Shells: 94. 

Coxiella Iredale, T., 1943, Anst. Zool. , 10: 210. 

Type species, Truncatella striatula Menke, 1843. 

Australian truncatellid shells inhabiting saline lakes. Shell 
turretted, consisting of 5 or more whorls, but the adults usually 
decollate and the whorls reduced, in some cases, to as few as 2’.. 
Operculum wholly paueispiral, centrally paucispiral with con¬ 
centric outer rings, or wholly concentric. 

COXIELLA STRIATULA (Menke, 1843) 

Truncatella striatula Menke, C. T., 1843, Moll. Nov. Holl. 

Spec.: 9. 

Coxiella striatula Smith, A. E., 1894 (in part), Proc. Mai. 

Soc. Lond., 1: 98. 

Smith, A. E., 1898 (in part), Proc. Mai. Soc. Lond., 

3: 75. 

Coxiella striata Glauert, L., & F. R. Feldtmann, 1928 (non 

Reeve), A.A.A.Sc., Perth, 18: 285. 

Coxiella striatula Cotton, B. C., 1942, Trans. Roy. Soc. S. 

Aust., 66: 129. 

Iredale, T., 1943, Aust. Zool., 10: 210. 

— Cotton, B. C. t 1952, Journ. Roy. Soc. W. Aust.. 36: 

19. 

Shell turretted, decollate; 5-5£ whorls, pale flesh-coloured, 
sculptured with fine concentric lirae, sutures distinct; mouth 
elliptical with a fine sub-reflexed lip, interior deep yellow; umbili¬ 
cus a small chink which is almost closed in some specimens by 
the reflected columella. Operculum thin, horn-coloured, concentric. 

Measurements: (Average), 10 mm. long, 4.5 mm. wide. 

Localities: Lake Ursula (L. Glauert) and Lake Bagdad, Rott- 
nest Island (L. Glauert, 1932), [designated type locality Iredale, 
1943]; 3 miles W. of Moora (R. J. Cosk); Lake Coogee S. of Fre¬ 
mantle (D. L. Serventy, 1927); Lime Lake, Wagin (H. P. Wood¬ 
ward); Lake Clifton; Cranbrook (Troughton & Wright); lake near 
Kelmscott; Phillips River (K. G. Buller, 1952); lake, Nullarbor 
Plain (Miss Snowball); Lake Coyrecup, 15 miles E. of Katanning 
(C. R. Clegg, 1933); Lake Wheatfield, Esperance (E. H. Sedgwick, 
1955); Lake Muir, 35 miles S.E. of Manjimup (E. H. Sedgwick, 
1955); Lake Cooloongup (E. H. Sedgwick, 1938); Streaky Bay, 
S.A. (Cotton, 1942). 

Cox (1864) mistakenly applied the name of this species to the 
common eastern Australian Coxiella. Later Smith (1894, 1898) con¬ 
fused the larger C. pyrrhostoma Cox with the original striatula 
and placed it in the latter’s synonymy; however, a series of each 
show them to be quite distinct. As can be seen from the long list 
of localities C. striatula is a very common shell in the south-west 
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Fig. 1.- Upper left, C. minima , x 10 (la, shell; lb, operculum). 
Upper right, C. glabra, x 4h (a, shell; b, operculum; c, inner edge 
of operculum showing lamellae; d, operculum greatly enlarged to 
show structure). Lower left, C. striatula, x 4i (a, shell; b, oper¬ 
culum). Lower right, C. exposita, x 4i (a, shell and operculum; 
h, operculum greatly enlarged to show structure). 

of the continent and according to Cotton (1942) is found as far 
east as Streaky Bay, South Australia. Menke (1843) gave only 
the general locality "on sandy western coast, both recent and sub¬ 
fossil." Iredalc (1943) designated Rottnest Island as the type 
locality and I think this should be further limited to "Lake 
Ursula, Rottnest Island." 

COXIELLA GL AVERT I sp. nov. 

Shell large for the genus, truncately fusiform, chalky white 
stained with yellow; spire tapering, decollate, sutures distinct; 
whorls 4-5 with a sloping shoulder forming a keel approximately 
l-3rd of the distance from the suture, very distinct on the body 
whorl; keel becomes obsolete, due to erosion, on the upper whorls; 
body whorl roughened by longitudinal lines of growth, giving it an 
irregular wrinkled appearance; mouth oblique, elliptical; lip 
slightly reflected, white, and united by the white columella calus; 
interior bright orange red; umbilicus round, distinct, but partially 
covered by the expansion of the columella. Operculum thin, light 
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brown coloured, concentric with five or six lamellae forming a 
nucleus surrounded by a few more widely spaced layers. 

Measurements of type: 13.7 mm. long, 6.5 mm. wide. 

Locality: Israelite Bay (D. L. Serventy, 1948, Gabriel Coll.). 
Dr. Serventy collected live specimens on June 26, 1948, in a wind¬ 
ing salt lake between mallee-covered sandhills just inland from the 
deserted settlement of Israelite Bay. There were none in the 
extensive salt lagoons by the shore. 

This species superficially resembles C. pyrrhostoma but differs 
from it not only in its more rugose appearance but also in the 
fact that it possesses a concentric operculum. 



Fig. 2. — Left, C. glauerti, x 4i (a, shell; b, body whorl showing 
growth lines; c, operculum; d, enlargement of central area of 
operculum). Right, C. pyrrhostoma, x 41 (a, shell; b, operculum; 
c, centre of operculum enlarged). 


COXIELLA STRIATA (Reeve, 1842) 

Truncatella filosa Sowerby, J. De C., 1838 (nom. nudum), in 
Mitchell, Three Expeditions to E. Aust., 2: 190. 
Truncatella striata Reeve, L., 1842, Conch. Syst., 2: 94; pi. 
182, fig. 4. 

Truncatella striata Catlow, A., and L. Reeve, 1945, Concholo- 
gist Nomenclature: 169. 

- Pfieffer, L., 1846, Zeitschr. /. Malak, 3: 190. 

-Kuster, H. C., 1855, Conch. Cab., 1 (23): 16. 

-Adams, H. and A., 1856, Genera Recent Molluscs, 2: 

311. 

- Pfieffer, L., 1857, Brit. Mus. Cat. Auriculidae: 143. 

- - Pfieffer, L., 1858, Mon. Pneum. Viv., 2: 9. 
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Blanfordia stviatula Angas, G. F., 1864 (non Menke), Proc. 
Zool. Soc., 1863: 523. 

Blanfordia stviatula Cox, J., 1864 (non Menke), Cat. Aust. 
Land Shells: 40. 

- Cox, J., 1868 (non Menke), Mon. Aust. Land Shells: 

95; pi. 15, fig. 13, a, b, c. 

Pomatiopsis stviatula Ten.-Woods, J. E., 1876 (non Menke), 
Proc. Roy. Soc. Tas., 1875: 78. 

_Adcock, J., 1893 (non Menke), Handlist of Aquatic 

Moll. S.A.: 7. 

Blanfordia stviatula Tate, R., 1894 (non Menke), Trans. Roy . 
Soc., S.A., 18: 196. 

Coxiella stviatula Smith, A. E., 1894 (in part), Proc. Mai. Soc. 
Lond., 1: 98. 

Pomatiopsis stviatula Mulder, 1896 (non Menke), Geelong 
Naturalist, 5 (4): 8. 

Coxiella confusa Smith, A. E., 1898, Proc. Mai. Soc., 3: 76. 
Pomatiopsis stviatula Lodder, M., 1900 (non Menke), Proc. 
Roy. Soc. Tas., 1899: 138. 

Coxiella confusa Tate, R., and W. L. May, 1901, Proc. Linn. 
Soc. N.S.W., 26: 390, 449. 

Coxiella badgerensis Hedley, C., 1904 (non Johnston), Proc. 
Linn. Soc. N.S.W., 29: 183. 

Coxiella confusa Gatliff, J. H., 1905, Viet. Nat., 22: 14. 
Coxiella stviatula Chapman, F., 1919 (in part), Proc. Roy. 

Soc. Viet., 31: 25; pi. 3, fig. 3. 

Coxiella filosa Hedley, C., 1923, Viet. Nat., 50: 75. 

_Cotton, B. C., 1942, Trans. Roy. Soc. S. Aust., 66: 129. 

Coxiella striata Iredale, T., 1943, Aust. Zool., 10: 210. 

Shell truncately fusiform, rather smooth, not shining, covered 
with a thin, dull, olivaceous epidermis (under a lens the fine con¬ 
centric lirae from which the species takes its name can be clearly 
seen); spire tapering, decollate, sutures distinct; whorls 3 or 4. 
gradually increasing; aperture almost vertical, elliptical; mouth 
reddish-brown within, margin moderately thickened, and expanded 



Fig. 3.—Left, C. striata, x 4i (a, shell and operculum; b, oper¬ 
culum enlarged to shew structure). Right, C. molesta, x 4i (a, 
shell; b, operculum; c, operculum greatly enlarged to show 

structure). 
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on the columella margin so that it partially covers the umbilical 
chink. Operculum black, thin, concentric. 

Measurements (average): 7 mm. long, 4 mm. wide. 

Localities: Mitre Lake, Viet, [type locality Iredale, 1943]; Sea- 
holme, Viet. (M. Doery, 1948); Port Melbourne (J. H. Gatliff); 
Lake Corangamite, Viet. (J. H. Gatliff Coll.; F. A. Singleton. 1931; 
D. Le Souef, 1893; J. H. Weigall, 1950); Lake Reeve, Gippsland, 
Viet. (J. A. Kershaw); Lake Gnotuk, Viet. (J. A. Kershaw); 
swamp, St. Kilda, Viet. (W. Kershaw, 1865); St. Vincent Gulf, S. 
Aust.; Whitemark, Flinders Island, Bass Strait (P. B. Robins); 
Flinders Island. Bass Strait; Lake Bullenmerri, Viet. (G. B. 
Pritchard, C. J. Gabriel); Yorketown, S. Aust. (C. J. Gabriel Coll.); 
Frankston, Viet. (C. J. Gabriel); Belfast Lough, Port Fairy, Viet! 

Dead and eroded specimens lose the olivaceous epidermis and 
become flesh-coloured with a dull lustre, but the concentric lirae 
remain visible unless specimens have been subjected to consider¬ 
able sand blasting as is the case with material from Corangamite, 
Victoria. Some specimens from Flinders Island have retained the 
apical whorls and consist of 7 whorls of which the first 2 are paler 
in colour and lack concentric lirae. Shells from Lake Bullenmerri, 
the least salt of any lakes in which this species is known to occur, 
are larger than those from other localities, The largest Bullen¬ 
merri specimen measures 15 mm. long by 7 mm. wide and has 6 
decollate whorls. 

The very long list of references would suggest that this eastern 
Australian species has been investigated thoroughly; however, this 
is not so and there is very little published information on either 
the morphology or ecology of the species. 

Reeve attached the name T. striata to a figure without 
description or locality but with the reference “Sowerby, J. D. C. 
Philosophical Magazine.” Sowerby’s reference cannot be found 
and apparently was never published. In 1952 in order to try to 
clear up the confusion I wrote to Dr. Rees, then Keeper of Mol¬ 
luscs at the British Museum of Natural History, about this 
matter. The following is his reply: “We have been unable to find 
an earlier description for T. striata Reeve so that the species 
obviously dates from 1842; it is now for you to decide whether 
Reeve’s figure is adequate for the foundation of the species (here 
I would remind you that the type is not in the British Museum 
and presumably never was, and there is every reason to suppose 
that it is no longer in existence).” Although Reeve’s figure is not 
an unmistakable representation of this eastern form, circumstan¬ 
tial evidence seems to suggest that it could be so, and as the name 
has been accepted in recent literature it will be less confusing 
to retain it. Iredale (1943) assumed that Reeve figured Mitchell’s 
shell and designated Mitre Lake as the type locality. 

COXIELLA BADGERENSIS (Johnston, 1879) 

Pomatiopsis baclgerensis Johnston, R. M., 1879, Papers and 
Proc. Roy. Soc. Tas., 1878: 26. 


197 


Pomatiopsis badgerensis Johnston, R. M., 1888, Geol. Tasm.: 
322, 329, 330. 

Coxiella badgerensis Hedley, C., 1904, Proc. Linn. Soc. N.S.W., 
29: 183. 

May, W. L., 1923, Check-list Moll. Tasmania: 57, 
No. 513. 

- May, W. L, 1923, Illustrated Index. Tas. Moll., pi. 

26, fig. 12. 

-Ircdale, T., 1943, Aust. Zool., 10: 211. 

Johnston erected this species for shells in subrccent deposits 
on Badger Island, near Flinders Island, Bass Strait. His descrip¬ 
tion is as follows:—Shell pyramidal, generally decollate, thin, 
scarcely opaque, pale fleshy white, inside tinted reddish brown; 
whorls, prior to being decollated, usually 7, subsequently average 
5; decussate with irregularly raised lirae, and indistinct, varices; 
suture deeply impressed, aperture roundly ovate, peristome con¬ 
tinuous, margin somewhat thickened, inflated, and reflected; Inner 
lip conspicuously reflected. 

Measurements; 10 mm. long, 3.5-4 mm. wide. 

Localities: Badger I., Bass Strait [type locality (Johnston)]; 
Sandfort, Tasmania (May). 

Hedley and some later authors have placed this shell in the 
synonymy of C. striata but its much larger size and, if May’s 
figure is correct, the spindle-like shape and indistinct varices, 
immediately separate it from that species. May, 1921, placed 
Striatula Cox in the synonymy of badgerensis but pointed out that 
Cox’s species was not the same as that described by Menke. How¬ 
ever, the shell he figured is of very different appearance from 
striata Reeve (= striata Cox) and the present author, like Ire- 
dale, is inclined to retain the species in the literature until further 
specimens are available to clear the point. I have not examined 
any authentic material. 

COXIELLA MINIMA Macpherson, 1954 

Coxiella minima Macpherson, J. H., 1954, Aust. Geog. Soc. 
Report No. 1 . The Archipelago of the Recherche, 7: 56. 

Shell small, 3-5 mm. high, truncate, smooth, dark horn- 
% coloured, imperforate, 2£-3 whorls which are very rounded with 
deep sutures. Mouth oval, reflected, the inner lip showing a slight 
white callous. Operculum concentric, with centre slightly to the 
lower end; completely filling the aperture. 

Measurement: 3.5 mm. long, 2.0 mm. wide. 

Locality: Middle Island, Recherche Archipelago. Dr. D. L. 
Serventy, in a personal communication, states that this species 
must have been collected at the Pink Lake on Middle Island. On 
his two visits to the island (July 15, 1947, and June 20, 1948) he 
found its water intensely salt and containing little macroscopic 
life; no Coxiella were noticed. 

This shell is distinguished from all other species by its small 
size and few whorls. 
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COXIELLA GLABRA sp. n. 

Shell 2i to 3 whorls, decollate, smooth, horn coloured faintly 
shining, with indistinct growth lines and faint concentric irregu¬ 
larity of the surface; whorls rounded with impressed sutures. 
Umbilical chink partly overlain by the reflected columella. Mouth 
almost circular, free, encircled by the strong reflected lip; interior 
pale orange. The operculum, horn-coloured, darker on the inner 
side, is peculiar in form as it combines a paucispiral and concen¬ 
tric structure; it consists of several lamellae of almost equal size 
with a distinctly smaller paucispiral plate superimposed or. them. 
Two specimens of and whorls respectively appear to have 
retained all but the 1 or 2 embryonic whorls, but the majority 
of specimens like the type consist of only 21 to 3 whorls. 

Measurements of type: 7.0 mm. long, 3.5 mm. wide. 

Localities: Morawa [type locality (S. R. White, 1949)]; lake 
near Three Springs (Dr. E. S. Simpson, 1936); Lake Neenan (Miss 
II. Spark, Dowerin, 1953); salt lakes near Coomberdale (H. Tonkin, 
1939); Lake Ninan, Wongan Hills (E. H. Sedgwick, 1941). 

1 his sheil seems to be closely related to Coxiella exposita 
(Iredale) both in conformation and in the form of the operculum. 
It differs in its lighter coloration and in the absence of concentric 
lirae. 

COXIELLA EXPOSITA (Iredale, 1943) 

Coxielladda exposita Iredale, T., 1943, Aust. Zool. 10: 211. 

“Shell consisting of three rounded whorls, decollate, dark 
blackish brown, concentric striation, mouth oval, practically free, 
lip solid, three apical whorls sometimes present. The operculum 
was paucispiral but with age it appeared concentric through the 
increase being all round, instead of one side only, as in normal 
paucispiral opercula.” 

Measurements: 6 mm. long, 3.25 mm. wide; the largest about 
8 mm. long. From amongst the para types (Iredale did not designate 
a holotype) I have selected for figuring as lectotype a specimen 
(Austr. Mus. No. C62210) that matches the measurements given 
in the original description. 

Localities: Cranbrook, W. Australia [type locality (E. Le G. 
Troughton and J. H. Wright)]; Lake Parkeyerring, S. of Wagin 
(Dr. D. L. Serventy, 1954); lake 8 miles S.W. of Mogumber (Mrs. 
White, 1934). 

This species seems to be closely related to Coxiellci glabra quod 
i rid. The present author considers that it lies within Coxiella s.s. 
rather than Coxielladda. It is distinguished from C. striatula, which 
it somewhat resembles, by its fewer whorls and concentric, pauci¬ 
spiral operculum. 

COXIELLA PYRRHOSTOMA (Cox, 1868) 

Blanjordia pyrrhostoma Cox, J., 1868, Mon . of Australian Land 

« Shells: 95; pi. 15, fig. 14. 

Coxiella striatula Smith, A. E., 1894 (in part), Proc. Mai. Soc. 

Lond.j 1: 98. 
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- Smith, A. E., 1898 (in part), Proc. Mai. Soc. Lond, 

_Glauert, L., and F. R. Feldtmann, 1928 (non Menke), 

A.A.A.Sc., Perth, 18: 285. 

Coxiella pyrrhostoma Iredale, T., 1943, Aust. Zool., 10: 210. 

As can be seen from the above synonymy this species, though 
clearly defined by Cox, has been for some years confused with 
Coxiella striatula Menke, a distinct species of quite different form 
and having an almost completely separate range (see map . 

Cox’s very adequate description is as follows:—“Shell nmate, 
cylindrically tapering, decollated, obsoletely rib-striated, especially 
on the first whorl, and there decussated with fine spiral lines, 
dull white without lustre; spire very regularly tapering; w lor s, 
at least six, uniformly slightly convex, last convex; aperture 
slightly oblique, its axis divergent from that of the shell, nearly 
elliptical; peristome white, inside of mouth bright red, enamelled, 
margins slightly joined by a callus, expanded, especially below 
and on columellar margin, leaving uncovered a minute umbilical 
fissure and aperture.” Operculum is thin, pale horn-coloured and 
paucispiral. 

Measurements of type: 17.5 mm. long, 7.5 mm. wide. 

Localities: Salt Lake, Sharks Bay? [type locality (Cox); Bastow 
Coll., Gatliflf Coll.]; Lake Grace (Head Teacher, 19ol); Lake Cow¬ 
cowing (H. Poole, 1944); Koorda (C. F. H. Jenkins, 19o_); • as 

Truslove (H. J. Teattle, 1913); 35 miles north of Esperance; 15 
miles W. of Coorow (J. Reed, 1946); Lake Moore (G. S Compton). 

Cox gives the type locality as Sharks Bay, while 111 ‘ 1 e 
Museum collection there are series labelled Salt Lake. Nort.i of 
Sharks Bay there is a large coastal lake bearing this name and l 
would seem likely that this is the type locality of the species; 
therefore a specimen from Salt Lake was selected for figuring. 

The Salt Lake series contains specimens ranging in size from 
3 mm. to 13 mm. in length. Even the smallest are decollate, finely 
concentrically striate, and show the characteristic flattened surface 
of the whorls and cylindrical taper which immediately distinguishes 
it from all other known species and confirms Iredale s opinion that 
it is separate from Coxiella striatula Menke. Specimens from the 
south-eastern sector of the State (Esperance) are identical in size 
and appearance with the Sharks Bay shells. 

COXIELLA MOLESTA Iredale, 1943 
Coxiella molesta Iredale, T„ 1943, Aust. Zool. , IQ. 211. 

Shell olivaceous, eroding to flesh colour, long, narrow, texture 
shagreen with very faint longitudinal lines ol growth; 6 to 10 
whorls, flattened, mouth with reflected lip, not free, impcrtcrat . 
Operculum, dark brown, paucispiral. 

Measurements of type: 8 mm. long, 2.25 mm wide From 
amongst the paratypes (Iredale did not designate a holotype) I have 
selected for figuring as lectotype a specimen (Aust. Mus. No. 
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C.62207) that matches the measurements given in the original 
description. 

Locality: Port Phillip, Victoria Ttype locality (B. R. Lucas)]. 
There is no indication of where in Port Phillip C. molesta was 
collected, and the only specimens in existence are the type series 
belonging to the Australian Museum. 

This species is easily separated from all other members of 
the genus by its long slender appearance and shagreen texture. 

Genus COXIELLADDA Iredale & Whitley, 1938 

Coxielladda Iredale, T., and G. P. Whitley, 1938, South Aust. 
Nut., 18: 66. 

Cotton, B. C., 1942, Trans. Roy. Soc. S. Aust., 66: 129. 

Iredale, T., 1943, Aust. Zool., 10: 211. 

Type species, Paludinella cfilesi, Angas, G. F., 1877. 

Iredale and Whitley, in the course of a review of the Austra¬ 
lian fluvifaunulae, stated the need for the separation of Angas’s 
species (gilesi) from the remainder of the genus Coxiella, and 
proposed the above genus. In 1943 Iredale discussed and defined 
it in the following terms: “This genus should be transferred to 
the neighbourhood of Gabbia, even as Tate recognised. The shell 
is not truly decollate, only the tip eroded, while the whorls are 
few in number, rounded, the shell perforate, the operculum pauci- 
spiral, with the nucleus subcentral, and increasing concentrically. 
The coloration is also different from that of the Coxiella series.” 

Iredale, as stated in the definition, would transfer this genus 
to the neighbourhood of Gabbia in the sub-family Bithyniinae . 
However, a comparison with the large series of Coxiella assembled 
for this paper has convinced the present author that it has suffi¬ 
cient features in common with that genus for it to remain in its 
vicinity until a detailed anatomical study of the animal can define 
its position. 

COXIELLADDA GILESI (Angas, 1877) 

Paludinella gilesi Angas, G. F., 1877, Proc. Zool. Soc.: 170, 
pi. 26, fig. 2. 

Blanfordia stirlingi Tate, R., 1894, Trans. Roy. Soc. S.A., 18: 
196. 

Blanfordia stirlingi var. mammillata Tate, R., 1894, ibid. 

Blanfordia gilesi Tate, R., 1897, ibid, 21: 42. 

Coxiella gilesi Smith, A. E., 1898, Proc. Mai. Soc. Loud., 3: 7. 

Coxielladda gilesi Cotton, B. C., 1942, Trans. Roy. Soc. S. 
Aust., 66: 129. 

Coxielladda gilesi Iredale, T., 1943, Aust . Zool., 10: 211. 

Coxielladda mammillata Iredale, T., 1943, Aust. Zool., 10: 211. 

Coxiella gilesi Ludbrooke, N. H., 1956, Trans. Roy. Soc. S. 
Aust., 79: 41; pi. 1, fig. 1. 

Angas’s description of this species is as follows:—“Shell per¬ 
forate, globosely turbinate, rather thin, pale orange, showing here 
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and there narrow, transverse, somewhat diaphanous lines of a 
dark colour, very finely longitudinally striated with the lines of 
growth; whorls 5, very convex, the last inflated; sutures impressed 
aperture subcircular; outer lip simple, arcuate; margins united 
by a broad, flattened, whitish callus, which is expanded over the 
columella and somewhat produced at the base. Operculum horny, 
paucispiral, with the nucleus subcentral/’ 

Measurements of type: 8 mm. long, 5 mm. wide. 

Localities: Lake Eyre, S. Aust. [type locality (Angas)]; Lake 
Callabonna [type locality stirlingi (Tate)]; Galena, Murchison 
River (D. L. Serventy, 1955); Peron Peninsula, Sharks Bay, W.A. 
(W. H. Butler, 1956); Lake Way, W.A. (Miss I. Dixon); Belele, 
W.A. (A. Snell, 1929); salt lake near Nannine, Murchison River, 
W.A. [type locality of variety mammillata Tate; C. J. Gabriel 
Coll.)]. 



a j . 

Fig. 4 - Coxielludda gilesi, x 9 (a, shell; b, operculum). 

Tate redescribed this species (as stirlingi) and a variety, 
mammillata, but later (1898) recognised that his species was 
identical with Angas’s shell. In his description of the variety 
mammillata he stated that it differed from stirlingi in its smaller 
size, fewer whorls—5 instead of 6—darker coloration and mam- 
milate form. A series from Belele seems to indicate that the 
t variety is really the juvenile of the species. Young shells of 4 or 5 
whorls are darker in colour with a fine epidermis, and as the 
whorls increase rapidly, the more eroded and therefore lighter 
coloured li to 2 apical whorls appear mammillate. The Galena 
specimens are typical gilesi and are indistinguishable from Lake 
Eyre specimens. The single specimen from Nannine, in the 
Gabriel Collection, does differ in having the whorls more com¬ 
pressed than is usual for the species; therefore the apical whorls 
are more mammillate in appearance than in typical members of 
the species. However, this is a single aberrant individual amongst 
several hundred specimens from both Western Australia and South 
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Australia, and I am not prepared to admit that this form is 
specific, as suggested by Iredale, or even a constant variety. It is 
simply an intraspecific variation. In all the material examined no 
other shell is quite as compressed as the Nannine specimen but 
there is considerable variation in the width to height ratio of 


specimens from one locality. 

KEY TO SPECIES 

1. Operculum concentric . 4 

2. Operculum paucispiral . 7 

3. Operculum concentric with a paucispiral centre . 8 

4. Adult shell decollate, retaining five or more whorls . 5 

Adult shell decollate, usually retaining 4 or fewer whorls 6 


5. Shell large chalky white, keeled below the sutures C. glauerti 
Shell medium, flesh-coloured, sculptured with fine concentric 
li rae .... C. striatula 
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6. Operculum black, shell concentrically striated . C. striata 

Operculum horn-coloured, shell small, smooth . C. minima 

7. Shell horn-coloured, not decollate . C. (Coxielladda) gilesi 

Shell chalky white, decollate . C. pyrrhostoma 

Shell olivaceous, thin, decollate . C. molesta 

8. Shell smooth . C. glabra 

Shell concentrically striated . C. exposita 

A CONTRIBUTION TO THE LIFE HISTORY OF A 
HOVER FLY MICRODON DIMORPHON FERG., 
A DIPTEROUS INQUILINE 

By R. P. McMILLAN, Honorary Associate Entomologist, 
Western Australian Museum 

On August 20, 1950, at Wanneroo, some larvae and pupae of 
Microdon dimorphon Ferg., a hover fly of the family Syrphidae 
(Diptera), were found in the nest of a small black ant, Irido - 
myrmex chasei Forel. Members of the genus have been reported 
as. inquilines (Tillyard 1926, Donisthorpe 1927), but as far as I 
am aware this is the first record of the life history of this species 
from larva to adult. Egg-iaying in the nest was not observed but 
adult flies have often been seen in the vicinity of the nests of 
these particular ants. 

When found the larvae were very active, moving freely 
amongst the ants and in and out of the holes leading to the inner 
chambers of the nest. The ants tolerated the intruders and some 
were seen to touch and stroke the larvae with their antennae. 
These observations would seem to indicate that the larvae were 
true ants’ guests, or at least tolerated scavengers. 

The larva and puparium were almost alike in appearance; 
in fact in most cases the only discernible difference was in the 
lack of movement of the latter. Where pupation had taken place, 
the larvae had first cemented themselves to sticks or stones, in 
the roof or on the floor of the nest. 

Larvae and pupae were placed in an observation case on 
August 21. The larvae at this stage were quite active, were on 
the move continuously, and seemed to prefer to move over the 
sticks and stones which had been placed in the case. It was noted 
that these stones were the main pupation spots chosen by the 
captives. 

Pupation proceeded as follows. The larva would explore the 
selected piece of rock for several minutes, and after choosing a 
site would wriggle into position and then exude a pink liquid 
from its under surface. This would set like a cement and glue 
the animal into position. Approximately 8 hours after the cement 
had set, the outer surface of the larva had hardened, and the 
puparium appeared to be complete within 24 hours. At first there 
was little to distinguish the larva from the puparium, but after 
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36 hours the latter had turned a dark brown in contrast to the 
yellowish white of the larva. Soon after this stage two small rod¬ 
shaped tubercules appeared at the anterior end of the puparium. 
These are said to be used in pupal respiration and are not present 
in the larval stage. 

Several of the pupae were dislodged after a few days, and in 
each case they exuded the pink cement from the ventral “sole/’ 
As soon as contact was made with a surface the puparium would 
be re-attached by the cement. The cement was very sticky and 
quick-drying. 

The larvae commenced pupation on September 15 and adult 
flies were seen to emerge on September 25 and 28 and on October 
7. Of 15 larvae placed in the case, 9 completed their metamor¬ 
phosis. 

Following on the successful rearing of the flies another batch 
of larvae and pupae was collected in 1955 from a different locality 
(Culham). They were taken from a common ants’ nest, the inland 
variety of Iridomyrmex chasei. Their behaviour was similar to 
that of the Wanneroo specimens and they were apparently toler¬ 
ated by the ants. In one nest 60 old puparia from a previous 
hatching were counted. From this same nest 35 pupae were 
selected for observation. There were very few larvae present at 
this stage (August 28), and it was concluded that most had 
pupated, and it seemed possible that the larvae seen would soon 
pupate. To test this supposition 6 of the larvae were collected. 

The 35 pupae were placed in an observation case on August 
29, and the 6 larvae were placed in a separate case on the same 
date. The larvae pupated on September 1. Unfortunately it was 
not possible to return to the nest at Culham to check if any 
larvae were left at that date. 

The adult flies began emerging on September 1. It was noticed 
that as the time for emergence drew near the puparium lightened 
in colour and the outline of the fly could be seen through its wall. 
When the flies emerged their wings were bent and folded into 
small knob-like structures, which expanded into wings after 24 
hours. In some flies the wings never developed beyond the “knob” 
stage, dampness due to overcrowding in the case possibly 
preventing their proper drying. 

By September 21 most of the flies had emerged and many 
pairs were seen in copula. Of the specimens under observation, 
25 completed their metamorphosis, and in 8 specimens the wings 
failed to develop beyond the “knob” stage. 

I wish to thank Dr. S. J. Paramonov, of the C.S.I.R.O. Divi¬ 
sion of Entomology, Canberra, for identification of the adult flies. 
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A LEAF-EATING LADYBIRD fEPILACHNA 28* 
PUNCTATA (FAB.) ) IN SOUTH-WESTERN 
AUSTRALIA 

By C. F. H. JENKINS, M.A., Government Entomologist 

The finding of the leaf-eating ladybird ( Epilachna 28-punctata 
(Fab.))—both larvae and adults—at Rivervale in March, 1956, is 
apparently the first record of this beetle in South-western Aus¬ 
tralia. The insect is native to Eastern Australia and the Kimber- 
leys but has not been collected previously from the temperate 
regions of this State. 

Members of the genus Epilachna are troublesome pests on 
various cultivated plants including tomatoes, potatoes and cucur¬ 
bits, so that the appearance of such beetles in our agricultural 
areas could be of considerable economic significance. 

The leaf-eating ladybird has the typical rounded appearance 
common to most members of the group, is about a quarter of an 
inch in length and yellowish-brown in colour. There is a charac¬ 
teristic pattern of from 24 to 28 black spots on the wing covers 
from which the scientific name is derived. 

This ladybird should not be confused with the somewhat 
similar beneficial species, Leis conformis (Boisd.), which has a 
pattern of from 16-20 (usually 18) spots cn the elytra and is 
known popularly as the 18-spotted ladybird. The life history of 
the insect has not yet been studied under local conditions, but may 
be expected to conform with observations made elsewhere. The 
elongate-oval, yellowish eggs are normally laid in clusters on the 
under-sides of the leaves of host plants. Here the developing 
larvae feed for about three weeks, after which pupation takes 
place either on the food plant or in adjacent rubbish. The adult 
beetles are quite sluggish in their movements and, in contrast to 
the larvae, frequently feed on the exposed leaf surfaces. 

Although the adult ladybird may be confused with the 18- 
spotted variety, the larvae of Epilachna 28-punctat.a have a very 
characteristic appearance. They are thickly covered with quite 
long branched spines which make them look almost like miniature 
hedgehogs. 

When feeding, the ladybirds destroy the green tissues and 
leave the reticulate vein pattern as an almost colourless film. So 
far only two records of beetle damage have been discovered 
locally; one at Belmont where a solanaceous weed was being 
attacked, and one in a St. George’s Terrace garden where 
tomatoes were affected. 

In recording the first appearance of the leaf-eating ladybird 
in South-western Australia, it is interesting to draw attention to 
the recent arrival in this State of the paper wasp ( Polistes 
variabilis (Fabr.)) (Glauert, 1950; Douglas and Servcnty, 1951). 
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Polistes and Epilachna have a very similar distribution in 
Eastern and Northern Australia as does the pumpkin beetle, 
Aulacophora h'llaris (Boisd.). The fact that two of these insects 
have finally entered the South-West either from the east or the 
north poses the question as to whether or not the pumpkin beetle 
may make a similar extension to its range. 

Although the three insects mentioned are found in various 
temperate situations in the Eastern States, the genera are typi¬ 
cally tropical and sub-tropical in origin. It will be of interest to 
note whether the colonies already established are able to persist 
and spread. Mr. D. C. Swan, of the Waite Agricultural Research 
Institute, Adelaide, has informed me that invasions of Aulaco¬ 
phora have occurred in South Australia in certain seasons but 
that no permanent colonies are known to have survived. 
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A NEW ANGLER FISH 

By GILBERT P. WHITLEY, F.R.Z.S., Curator of Fishes, 
The Australian Museum, Sydney 


It is with great pleasure that I contribute to the Western 
Australian Naturalist a short paper in honour of my old friend, 
Mr. Ludwig Glauert, who has been such a source of inspiration 
to all naturalists in this State. Several fishes have been named 
after him and now I add to their number a beautiful little 
Angler Fish from Western Australia. 


Family ANTENNARIIDAE 
Genus ANTENNARIUS Daudin, 1816 

Antennarius Daudin, 1816, Diet. Sci. Nat. (Levrault), 2: 193. Logo¬ 
type, Antennarius chironectes “Commerson,” i.e., a. chiron- 
ectes Cuvier, 1817, Mem. Mus. Hist. Nat., Paris, 3: 433, selected 
by Bleeker, Atlas Ichth., 1865, 5: 5. For other synonvms see 
Whitley, Hec. Austr. Mus., 19, 1933: 103. y ’ 


Antennarius glauerti sp. nov. 

D. i/i/i/12; A. 7; P. 10; V. 5; C. 9. 

Head (17 mm.) 2.3, depth (22) 1.8, and width (15) 2.6 in 
standard length (40). Eye, 3 mm., less than snout (3.5) and inter¬ 
orbital, 5.5. Maxilla circa 7 mm. Smooth stalk of illicium, 8.7 mm. 
depth of caudal peduncle, 5 mm. 

Maxillary almost vertical, its slight expansion overlapped by 
skin and about one-third eye-diameter. Lower lip terminal, with 
few small (laps of skin. Small, backwardly-directed, movable, 
conic teeth on jaws, in several rows anteriorly, tapering laterally. 
Similar teeth on vomer and palatines. Tongue rounded, its tip 
free. Interorbital convex, one-third of head. Nostrils pore-like. 
Some simple and some branched dermal flaps form a “beard” on 
the chin. Gill-openings pore-like, at pectoral elbow’. 
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Body covered with prickles. Some dermal flaps on flanks and 
fins. Lateral line well developed around eyes, preoperculum and 
mouth, along upper part of sides and dipping to above posterior 
anal rays, then ascending caudal peduncle. 

Stalk of illicium smooth and slender, its base overhanging 
mouth-opening. Esca large with three or four clenched plumc-liko 
lobes. Second dorsal spine shorter and thicker than first (the 
illicium), prickly and with long fleshy processes and followed by 
a membrane. A smooth, sunken illicial trough, above and behind 
the eyes, receives the second dorsal spine and its processes when 
adpressed. Third dorsal spine erect, with curled tip and membrane 
uniting it to soft dorsal, subequal to second dorsal spine and 2i 
in head. Third to ninth soft dorsal rays longest. Most dorsal rays 
simple, others only slightly bifid near tips. Last ventral and most 
of anal and caudal rays deeply divided. Anal fin opposite posterior 
half of soft dorsal and, like it, free from caudal, leaving pro- 
nounced peduncle. Fourth anal ray longest, sub-equal to height 
of soft dorsal, but less than the expansive caudal. Pectorals well 
incised; ventrals stumpy. 

Colour in alcohol, light brownish with irregular darker 
brownish-grey areas flowing down sides of head and body. Dark 
brownish-grey spots on fins become almost black in places. Illicium 
yellow, ringed with pale brown. Eye blue. Tongue yellowish. Esca 
light brown with grey bases to lobes. No white spots on body and 
no translucent spots on caudal tin. General facies as figured. 

Differs from other species in its coloration, fin-counts, long 
first dorsal spine with large illicium and esca and in its outlines. 
The expansive anal and caudal fins separated by the well- 
developed caudal peduncle are noteworthy. 

Described and figured from the unique holotype, Australian 
Museum registered no. IB.2979, a specimen 40 mm. in standard 
length or 53 mm. (2.1 inches) overall. 




Locality: Exmouth Gulf, Western Australia; taken in a prawn 
trawl on August 3, 1952, by Mr. K. Godfrey aboard m.v. “Lance- 
lin,” working for the C.S.I.R.O. Division of Fisheries. 

Comparison with other species: Antennarius glauerti is dis¬ 
tinguished by its large esca and long illicium (longer than the 
dorsal spines) arising from a nose-like snout overhanging the 
upper jaw; the dermal processes are particularly long on the 
middle dorsal spine; the caudal peduncle is free and slender for 
this genus; and the coloration (a row of seven dark blotches on 
the soft dorsal fin with irregular blackish blotches on other fins 
and oblique washes on head and body) is distinctive. Taken 
together, these characters separate glauerti from all the many 
species which have been associated with Antennarius by authors. 
Some of the 130-odd nominal species of if Antennarius” in the 
broadest sense were originally described in the older genus 
L'oph'ius or the preoccupied one, Chironectes , which Antennarius 
replaced; and some are nowadays regarded as generically distinct 
from Antennarius (i.e., as Pterophrynoides , with many synonyms, 
TrichophryneHistiophryne, etc.) 


OCCURRENCE OF THE TRAP-DOOR SPIDER 
CONOTHELE MALAYANA (DOLESCHALL) 

IN AUSTRALIA [MYGALOMORPHAE : CTENIZIDAE] 

By BARBARA YORK MAIN, Zoology Department, 
University of Western Australia 

INTRODUCTION 

Conothele is an Oriental-Australasian genus having closest 
affinity with the Palaearctic-Neotropical genus Ummidia and prob¬ 
ably representing a geographic replacement of this genus. Of the 
11 species of Conothele , 2 are restricted to the Orient, 8 are Aus¬ 
tralasian, while one species, C. malayana , ranges from Amboina, 
through New Guinea into Australia (Roewer, 1942). Of the 8 strictly 
Australasian species only one, C. doleschalli, has been recorded 
from the Australian mainland (Somerset, Cape York). This species 
is possibly synonymous with malayana. C. arboricola, originally 
described from New Britain is now also known from Thursday 
Island (H. T. Phillipps and H. M. Dockings, personal communica¬ 
tion and in litt.). This species builds its nests in the bark of trees. 
The nests collected by Mr. Tarlton Phillipps and Mr. H. M. Dock¬ 
ings were cigar-shaped structures, none exceeding an inch in length, 
made of silk-bound bark fragments and closed by a flat, wafer¬ 
like bark door. The nests were smoothly lined with silk. Pocock 
(1899, Plate X, Fig. 3a) has figured a nest of this spider. So far as 
is known the remaining species of Conothele are terrestrial 
burrowers. 

Literature records indicate that within Australia, Conothele 
malayana is known from Darwin and the Northern Territory 
(Rainbow, 1907, 1911). Specimens collected by the author (and one 
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specimen by Mr. H. T. Phillipps) show that it is actually widespread 
through inland Australia. Hitherto only the female has been 
recorded, but there are in the National Museum, Melbourne, several 
male specimens, one of which is here described and designated 
allotype. 


TAXONOMY 

Genus CONOTHELE Thorell, 1878 
Thorell (1878: 304-5) erected the genus Conothele for Dole- 
schall’s species, Cteniza malayana. 



Fig. 1 .—Conothele malayana (Doleschall). A, B, C, female speci¬ 
mens. A, left palp, ventral view, spination. B, tip of tarsus of left 
palp, ventral view, spination (grossly enlarged). C, tibia III pro- 
lateral view. D, profile of burrow. 
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Diagnosis: The only genus of the group Pachylomereae occur¬ 
ring in Australia. Distinguishable from other Australian Ctenizid 
genera by the following characters: Presence of a dorsal, glabrous 
depression on the third tibia (Fig. 1C); densely aggregated, stout, 
crotchet-shaped spines along lateral margins of ventral faces of 
palpal tarsus and tibia (Fig. 1 A-B) and tarsus, metatarsus and 
tibia of legs I and II; waxy, hairless carapace which is elevated 
just behind the eyes, whence it slopes downwards in all directions. 

Fig. 2 shows profile of carapace and abdomen. 

Conothele malayana (Doleschall, 1859) 

Literature:— 

Cteniza malayana Doleschall, 1859. Act. Soc. Ind. Neerl , 5: 5. 

PI. 6, f.8. 

Conothele malayana Thorell, 1878. Ann. Mus. civ. Genova, 13: 

305. 

Conothele malayana Simon, 1892. Hist. Nat. Araign., i (1): 38. 

Conothele malayana Rainbow, 1907. Austr. Nat., i (6): 76. 

Conothele malayana Rainbow, 1911. Rec. Austr. Mus., 9: 110. 
Description of allotype (male) 

In the following description the leg index (given below the leg 
formula) is the length of the leg divided by the length of the 
carapace and the tibial index is the proximal width of the patella 
expressed as a percentage of the combined lengths of the tibia 
and patella (Petrunkevitch, 1942). 



Fig. 2. —Conothele malayana (Doleschall), female. Profile view of 
carapace and abdomen. 


Dimensions: Abdomen, slightly shrunken; carapace length, 7.3 
mm.; carapace width, 7.2 mm.; eye group: width, 1.5 mm., length, 
1.1 mm., sternum + labium: length, 5.6 mm., width, 3.9 mm. (a 
second specimen from the same locality and in the collection of 
the National Museum has carapace length of 8.6 mm.). 

Colour: Carapace and chelicerae black; sternum, labium, 
maxillae reddish-brown; abdomen grey-brown; legs I and II basally 
up to proximal part of tibia black, distally red-brown, III and IV 
red-brown; palps red-brown except tarsus yellowish. 

Carapace granulose, free from hairs. Abdomen with widely 
spaced tuberculate spines. Sternum with scattered bristles around 
margin, sigilla faintly visible. Maxillae with cuspules scattered all 
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over ventral surface. Labium with 6 cuspules. [Dorsal aspect of 
specimen shown in Fig. 3 A, sternum and labium Fig. 3B.] 

Legs with scopula on tarsi I and II. Superior tarsal claws 
with one tooth. 

4 12 3 

Leg formula - 


and index 

2.47 2.43 2.18 

Femur Patella 

1.95 

Tibia 

Metatarsus 

Tarsus 

Total 

I 

6.2 mm. 

3.3 

4.0 

3.1 

1.1 

17.7 

II 

5.4 

3.0 

3.4 

3.C 

1.1 

15.9 

III 

4.2 

2.6 

2.8 

3.0 

1.6 

14.2 

IV 

5.7 

2.8 

3.8 

4.0 

1.7 

18.0 

Palp 

4.1 

2.4 

3.7 

— 

1.5 

11.7 


Width of patella I at “knee," 1.2 mm. Tibial index, 16.44. 
Width of patella IV at “knee," 1.2 mm. Tibial index, 18.18. 


Spines: Leg I; femur, 2 ventral apical and short stout dorsal 
spines; patella, about 10 ventral; tibia, about 14 pro-latero-ventral 
and 15 retro-1 atero-ventral; metatarsus, 6 retro-latero-ventral. Leg 
II; femur, short stout spines; patella, 3 ventral; tibia, 3 pro-latero- 
ventral, 10 retro-latero-ventral; metatarsus, 3 retro-latero-ventral. 
Leg III; femur, a few short stout spines; patella, about 17 pro- 
Jateral and 5 retro-lateral; tibia, ventral spine-like bristles, about 
18 distal dorsal and 2 proximal dorsal; metatarsus, ventral spine¬ 
like bristles, 2 pro-latero-dorsal and 5 retro-latero-dorsal. Leg IV; 
femur, a few short stout spines; tibia, spine-like ventral bristles; 
metatarsus, spine-like ventral bristles. Palp; tarsus, dorsal cluster 
of small spines. 

.External genitalia: 

Palpal structures. Tibia without spines or processes. Slightly 
twisted stigma (Fig. 3 C-D) in which feature it differs from the 
only other known male specimen of Conothele, i.e., C. riigrxceps 
Pocock (Pocock, 1898, PI. XIX, Fig. 1). 

Tibia of first leg also lacks specialised spines and processes 
of any kind. 

Locality: Forrest River Mission (Wyndham), Western Aus¬ 
tralia (collected by K. J Coaldrake). 

NATURAL HISTORY 

Life history 

Eggs are laid during mid-summer and apparently hatch during 
/ late summer, with the young dispersing by the beginning of the 

winter. Only one egg cocoon has been collected, lying free at the 
bottom of a burrow, 5 miles south of Pioneer (south of Norse¬ 
man) on December 28, 1952. The cocoon was white, soft and silky 
in texture, not papery and without visible sutures. It contained 41 
eggs, the diameter of which ranged between 1.8 mm. and 2.0 mm. 
Development at date of collection was at the stage where the 
structure of appendages and abdominal tergites were apparent. 
Three broods have been observed in the parent burrows as follows: 
April 8, 1955, Wubin, 4 miles east; April 9, 1955, Great; Northern 
Highway, 17 miles N.E. No. 2 Rabbit Proof Fence; April 10, 1955, 
Payne's Find, 6 miles east. Upon being collected the brood animals 
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immediately produced copious amounts of gossamer and soon filled 
the tubes with a mass of such strands, from which it is deduced 
that the young are aerially dispersed. Aerial dispersal has not 
been observed for any other Australian Mygalomorphae and is 
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indeed rare for Mygalomorphae generally. However, amongst those 
definitely known to produce gossamer is the genus Ummidia 
(— Pacliylomerus) which is closely related to Conothele. 

It is not known definitely when the males wander to mate. 
However, specimens in the National Museum are dated “Novem¬ 
ber” — thus if this indicates time of collection the animals must 
run in the early summer which in this region marks the rainy 
season. This is consistent with the observation that all male 
Mygalomorphs run (and mate) with humid conditions at the 
break of the wet season. 

Moulting 

The only information on moulting of this species is for a speci¬ 
men kept alive in the laboratory. This specimen moulted some days 
prior to January 1, 1956 (which was 19 months after date of col¬ 
lection) and deposited the cast skin in several pieces outside the 
burrow about 1 inch from the entrance. 

Feeding biology 

Nothing is known of the natural food preferences of this 
species. Unlike many other Ctenizids it does not incorporate 
rejectamenta in the burrow wall but deposits it outside the burrow. 
A laboratory specimen has been maintained for two and a half 
years almost entirely on. larvae and adults of the beetle Tenebrio , 
supplemented with occasional termites. 

Predators 

The only known instance of predation on Conothele is the 
observation of Dr. A. R. Main who collected a cast skin of the 
scorpion, Isometroides vescus (Karsch), from a burrow of Cono¬ 
thele at Golden Ridge on October 6, 1956. The spider had appar¬ 
ently been eaten by the scorpion which then moulted and vacated 
the burrow. Isometroides is a specialised predator on trapdoor 
spiders (Main, 1956). 

Burrow 

The burrow is always a vertical tube, very slightly inclined 
at the opening, slightly wider diameter in the upper portion, 
tapering towards the bottom (Fig. ID), with a continuous 
parchment-like silk lining. The lining can often be detached from 
the soil walls and lifted out entire. Burrows rarely exceed 10 
inches in depth. The entrance is closed by a silk-bound soil door 
• the margin of which fits tightly over the slightly raised rim of 
the burrow. The door is convex above, often higher at the free 
margin and hollowed out on the under side. The ventral silk- 
lined surface of many doors shows insertion marks of the fangs. 
A specimen in the laboratory characteristically pulls on the door 
with fangs and anterior tarsal claws when disturbed — when in 
such a position the animal has the venter facing the hinge line 
of the door. 

Habitat 

Specimens have been collected by the author throughout the 
sclerophyllous woodland zone (Gardner, 1944) of Western Aus¬ 
tralia, the Nullarbor Plain and acacia-saltbush association in South 
Australia. Most of the situations occur within a region of irregular 
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summer rainfall. In most instances the sites were in bare litterless 
ground, of either clay or friable alluvial nature or powdery “pink” 
desert soil. The situations were usually ones which would be sub¬ 
jected to periodical sheet flooding after rain, and which probably 
remained relatively moist beneath the surface even though occur¬ 
ring in low rainfall areas. Some specimens have even been collected 
from the dry beds of braided river courses. 

Geographic distribution (based on female and juvenile speci¬ 
mens in the author’s collection): 

Western Australia. Hall’s Creek, 10 miles S.E., 1. Laverton, 2 
miles west, 1. Great Northern Highway, 17 miles N.E. Rabbit Proof 
Fence, 2. Payne’s Find, 6 miles E., 2. Wubin, 4 miles E., 1. Wubin. 
2 miles E., 1. Pintharuka, E. of on Gullewa-Yalgoo Road, 1. Kadji 
Gate, 1 mile N., 1. Woolaga Creek, 4. Ebano Creek, 1. Caiguna 
Tank, 44 miles W., 1. Pioneer, 5 miles S., 1. Lakewood, 6 miles E., 
2. Lakewood, 4 miles E., 2. Peak Charles, 4 miles N., 1. Noongaar, 
2 miles W., 1. Jilakin Rock, 5 miles N., 1 Merredin, E. of, 1. Bruce 
Rock, 8 miles N., 1. Mt. Dick, 2. Connolly Gully, Brookton-Kelms- 
cott Road, 1. 

South Australia. Polygonum Tanks, 3 miles E., 1. 

DISCUSSION 

It is of interest that a terrestrial burrowing spider should 
range geographically from the Isle of Amboina, through New 
Guinea into Australia where it is widespread and has apparently 
not speciated. This implies that the spider is a relatively recent 
immigrant. Such a hypothesis is supported by the fact that the 
species has an aerial method of distribution which would facilitate 
a rapid expansion of range. 

SUMMARY 

Cono thcle maluycina, previously reported from Amboina, New 
Guinea and northern Australia, is now recorded as being wide¬ 
spread throughout inland Western Australia. The hitherto un¬ 
recorded male is described and an allotype designated. Observa¬ 
tions on natural history are given and aerial dispersal is noted. 
The species is considered to have been a recent immigrant to 
Australia. 
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NEW RECORDS AND NOTES ON THE BIOLOGY 
OF FROGS FROM NORTH-WESTERN AUSTRALIA 

By A. R. MAIN, Zoology Department, University of W.A., 

and 

J. H. CALABY. Wildlife Survey Section. C.S.I.R.O. 
INTRODUCTION 

The North-West Province of Western Australia (see Fig. 1) is 
little known herpetologically. Mr. L. Glauert, Director of the 
Western Australian Museum, appears to have been the first 
herpetologist to visit and record collections from the area 
(Glauert, 1923), and during a subsequent visit he made collections 
of frogs among which was the new genus Glauertia (Loveridge, 
1933). The only other local collector to visit the area before 
recent years was apparently the late Professor G. E. Nicholls. 
Some at least of his material was studied by Loveridge (1935) 
and Parker (1940). 

During the last few years the following naturalists have 
collected frogs in various parts of the region:- W. Baggs and A. 
Snell, 1951; W. H. Butler, 1956; J. H. Calaby, 1955; A. M. Douglas, 
• 1955; E. H. M. Ealey, 1954, 1956; E. P. Hodgkin, 1954; A. R. Main. 

1953; W. B. Malcolm, 1955. These collections total approximately 
50 specimens and contain several species not included in Main 
(1954), but none is undescribed. New data consist of range exten¬ 
sions and biological observations and these are the principal 
contributions of the present paper. 

TAXONOMY AND BIOLOGY 

HYLA RUBELLA Gray 

Specimens 

Wittenoom: 2. iii. 1954 (E.P.H.); $ $3. Rudall River, 4 miles 
downstream from Watrara Pool; 15. ix. 1955 (J.H.C.); $ 1, 91. 
Woodstock Station; June, 1954 (E.H.M.E.); $ $4. 
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Fig. 1.—Localities mentioned in the text. 

This frog is common and widespread in the region. The 
webbed feet, and fingers and toes with adhesive discs (Fig. 2a, b) 
make it an easily recognizable frog. Dorsally it may be brown, 
fawn, or pale grey with dark brown or black flanks. The length 
from snout to anus ranged from 26.5 mm. to 31 mm. for the males 
and was 33.5 mm. for the female. 

Biology 

The female collected on September 15, 1955, had well 
developed ovaries. 

One of us (J.H.C.) saw and heard the frog calling at the 
following places:—Middle Branch of Gascoyne River (ca. 120 miles 
N.N.E. of Meekatharra) on September 7, 1955; on Caramulla 
Creek at Well 43 (ca. 30 miles N.N.E. of Mundiwindi) on Sep¬ 
tember 8, 1955; on the Oakover River (ca. 40 miles N.E. of Bal¬ 
four Downs homestead) on September 10 and 29, 1955; on the 
Rudall River from 4 to 16 miles downstream from Watrara Pool 
on September 15 to 17, 1955. 

Previous authors record specimens from beneath stones 
(Loveridge, 1935; 42) and in a vegetable garden and a covered 
spring (Glauert, 1945; 379). The Wittenoom specimens were taken 
from rocks beside a large permanent pool. The Rudall River 
area is a completely wild situation untouched by European settle¬ 
ment. Here the frogs were common in long green seeding grass 
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on the banks of the river near pools. Others were up trees and 
were calling from here. The frogs were active and were climbing 
around in grass in the daytime. They came to lights in the camp 
on warm nights. 

The call is a fairly loud wheezing sound not unlike that made 
by the Silver Gull (Lams novachollandiae). The individual call 
is approximately 2 seconds in duration with a repetition rate of 
about 30 per minute. The individuals heard calling rarely called 
more than 5 or 6 times and were much more vocal on warm 
nights. 

The principal rainfall of the region occurs between November 
and April and the foregoing observations are consistent with the 
frog being a summer breeder. Eggs and larvae have not been seen 
but Dr*. Hodgkin procured a four-limbed larva from Kalumburu 
(Kimberley region) on March 12, 1954, which was 28 mm. long 
including tail, and 16 mm. from snout to anus. 

Food habits 

The Rudall River specimens contained a small flying Curcu- 
lionid beetle, a small unidentified flying insect, and sand grains. 

UPEROLEIA MARMORATA Gray 

Specimens 

Cape Range; June, 1955 (A.M.D.); 5 6 3, 9 92 (W.A. Museum 
nos. 11530-11534). 

In life and shortly after being placed in preservative these 
frogs were a dark brown colour dorsally with a light bright brown 
triangular interorbital mark and spots of the same colour on the 
dorsum. After some time in preservative the bright patches tend 
to fade to dirty white. The dorsal colour of the live animals was 
suggestive of Glauertia russelli Loveridge and Pseudophryne occi- 
dentalis Parker but the specimens lacked webbing on the toes of 
the feet and thciefore were not G. russelli. External examination 
showed in several specimens what appeared to be the ring of the 
tympanum beneath the skin immediately anterior to the parotid 
gland. It was then concluded that the specimens could not be 
Pseudophryne. However, no dissection has been made to check the 
presence of an inner ear or the absence of the fronto-parietal 
foramen, both positive characters of Upcroleia. The belly of all 
specimens was bodly mottled in black and white. The right hand 
• and foot are shown in Figs. 2c, d. In length, from snout to anus, 
the specimens range from 24.5 to 30.0 mm. 

Three specimens of U. marmorata from the vicinity of Sydney, 
identified and forwarded by Mr. A. Colefax of the University of 
Sydney, differ somewhat from the specimens above in several 
respects. The light dorsal spots are less distinct, the spot on the 
forearm and hinder aspect of the thigh is brighter and yellow, 
the parotid glands are larger, the tympanum is hidden, and the 
belly decidedly darker with less white. 

Biology 

Mr. A. M. Douglas, who collected these specimens, provided 
the following information on the habitat and biology. The frogs 
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were taken from under stones in a spring at the bottom of a talus 
slope in a steep-sided canyon. The spring fed a stream about 30 
yards long containing only three pools. The area is one of lime¬ 
stone rocks and most of the drainage is sub-surface. He was 
attracted to the vicinity of the spring by the call of the frogs 
which he describes as "a harsh Ahk . . . ahk . . . repeated." Eggs 
were associated with the frogs. These were between 4 and 5 mm. 
in external diameter and contained fully developed larvae. Small 
tadpoles were present in the stream, which had probably only 
recently hatched from the eggs mentioned above. Unfortunately 
neither eggs nor tadpoles were returned with the adult frogs. 

GLAUERTIA RUSSELLI Loveridge 

Specimens 

Weeli Wolli (Marillana Station); Nov., 1953 (A.R.M.); 3 3 3, 
juv. 3. Lyndon Station; June, 1951 (W.B. & A. S.); 9 9 4. 

For many years this frog was known only from the type 
locality, Landor Station on the Gascoyne River system. The two 
additional localities indicate that it is probably widely distributed. 

The additional specimens agree with the description in Parker 
(1940, p. 66). As already mentioned when discussing Uperoleia 
the light brown or orange red spots on the dorsum are confusing, 
but Uperoleia is readily distinguished because of the free toes. 
The right hand and foot and the long narrow tongue are shown 
in Figs. 2 e, f, g. Juveniles range from 14.5 to 17 mm. in length 
from snout to anus, males from 24.6 to 27 mm. and females 27.5 
to 31.6 mm. 

Biology 

The specimens from Weeli Wolli were heard calling at night 
beneath dead fallen reeds beside a permanent water hole. The 
call was a short grating squelch “Qrk . . Qrk"—very similar to 
Pseudopliryne and some of the Crinia species. None called during 
daylight. Mr. W. Baggs reports that, the females from Lyndon 
were taken under abnormal conditions in June, 1951, when 9i 
inches of rain had fallen between June 5 and 7 and produced 
widespread flooding. Specimens were found around the shearing 
shed and under flood rubbish. Frogs were most abundant on the 
evening of the 7th. 

Food habits 

Loveridge (1933: 89) describes this frog as being myrme- 
cophagous. It is therefore interesting to record the variety of 
animals present in the diet of the animals examined (Table 1). 

LIMNODYNASTES SPENCERI Parker 

Specimens 

Abydos Station; 18. i. 1956 (E.H.M.E.); 3 3 6, 9 9 4. 

This species was formerly recorded only from Central Aus¬ 
tralia (Parker, 1940). 

All specimens agreed with Parker's description. Vomerine 
teeth behind choanae. First finger not opposable to remainder. 
This species can be readily distinguished from all others so far 
collected from the region by the oblique vertical truncation of 
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Fig. 2. -Specific characters of: Hyla rubella, a, foot; b, hand. 
Upevoleia marmorata, t\ hand; d, foot. Glauertia russelli, e, hand; 
f, foot; ir, tongue. JAmnodynastes spenceri, h, side view of head; 
i, hand (nuptial asperities stippled on thumb and first and second 
fingers); j, dorsal view of head; k, tongue. Cyclorana cultripes, 
1, hand (nuptial asperities on thumb only); m, foot; n, tongue; 
o, dorsal view of head. Cyclorana platycephalus, p, hand; q, foot; 
r, dorsal view of head; s, tongue. Right hand and foot figured in 

all cases. 
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the snout when viewed in profile and the minute spicules which 
cover the dorsum. L. ornatus from Fitzroy River (Kimberley 
region) has a similarly truncated snout but lacks the dorsal 
spicules. 

Preserved specimens are grey with indistinct darker mottling. 
Mr. Ealey recorded the colour in life as rich golden yellow. The 
profile of the head and the right hand are shown in Figs. 2 h, i, 
and the shape of the head and tongue in Figs. 2 j, k. The belly 
and throat of females is a dirty white while the male has a white 
belly, dark throat and nuptial pads. In length from snout to anus 
males range from 36.5 to 44 mm., females from 35.5 to 42.0 mm. 
Biology 

The above specimens were taken at night along with Cyclo- 
rcina cultripes after heavy rain associated with a tropical cyclone. 
Mr. Ealey describes the male call as being like “the call of a 
ducky hen.” Clasping pairs were seen on sand adjacent to water 
and in water. A female which was not clasping when caught and 
placed in formalin, and because of the distention with eggs was 
believed not to have shed eggs before capture, contained a total 
of 1,128 eggs. These had a yellow yolk and black animal pole and 
were approximately 1.5 mm. in diameter, slightly larger than those 
of C. cultripes. 

Food habits 

An analysis of the stomach contents of 9 specimens is given 
in Table 2. 

CYC LOR AN A CULTRIPES Parker 

Specimens 

Woodstock Station: June. 1954 (E.H.M.E.); juv. 2. Abydos 
Station: 18. i. 1956 (E.H.M.E.); $ $7, 9 9 4. 20 miles S. of Mia Mia; 
June. 1954 (E.H.M.E.); juv. 1. 

This species was formerly known from western New South 
Wales and the Northern Territory (Parker, 1940). Parker states 
that it also occurs in northern Western Australia but does not 
record any specimens from here. 

This species is distinguished from Limnodynastes by the 
opposable first finger and the vomerine teeth between the choanae. 
Chin of calling male dark. Right hand and foot as in Figs. 2 1, m 
and tongue as in Fig. 2 n. The pointed narrow head of this species 
(Fig. 2 o) readily distinguishes it from C. platycephalus (Fig. 2 r). 
The dorsum of preserved C. cultripes is mottled in darker and 
lighter grey with a rather distinct lighter mid-dorsal line. Mr. 
Ealey describes the colour in life as pinkish at night, dark brown 
by day, while C. platycephcilus is rather a uniform golden brown. 

In length from snout to anus males range from 33.7 to 41.0 
mm., females from 37.4 to 39.0. Juveniles from Woodstock were 
19.2 and 19.5 mm. while that from Mia Mia was 28.8. 

Biology 

Eggs measured approximately 1.2 mm. It was not possible to 
identify an undoubtedly unmated female so no attempt was made 
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to count the number of eggs present. The call is a repeated “Baa 
. . . baa . . . baa . . rather like a sheep bleating. 

Food habits 

Ap analysis of the stomach contents of 12 specimens is given 
in Table 3. 

CYCLORANA PLATYCEPHALUS Gunther 

Specimens 

North-West Coastal Highway, 10 miles S. of Minilya River; 
June, 1954 (E.H.M.E.); juv. 4. Winning, just S. of; June, 1954 
(E.H.M.E.); juv. 1. 

In Western Australia this species was formerly known from 
Dalgaranger (Loveridge, 1935). 

Readily distinguished from C. cultripes as already discussed. 
Right hand and foot, head and tongue as in Figs. 2 p, q, r, s. In 
the laboratory live specimens are a rich golden brown with an 
irregular brown pattern of darker blotches. Spencer (1896) figures 
a specimen (as Chiroleptes platycephalus ) and mentions its 
brilliant colours in the breeding season. The length from snout 
to anus of the juveniles ranged from 33 to 44.6 mm. Parker (1940) 
gives 56 mm. and 68 mm. as the lengths for adult male and 
female respectively. 

DISCUSSION 

It is noteworthy that in the stomachs of the two species of 
frogs collected on the surface after heavy cyclonic rain 
( L . spenceri and C. cultripes), termites outweighed other food 
items both in bulk and number of individuals. These were mainly 
alates but soldiers and workers were represented in some samples. 
This is no doubt due to the fact that the weather conditions 
favourable for the breeding and feeding of frogs in arid Australia 
are also those which precipitate colonizing flights of termites. 
A fair number of ant alates were represented and these also 
swarm during similar weather conditions. 

One would expect that worker ants, and workers and soldiers 
of those species of termites which forage for food on the surface 
would provide food for frogs in inland Australia. One each of fTie 
specimens of G. russelli and C. cultripes contained such termites, 
Drepanotermes rubriceps in both cases, and many specimens con¬ 
tained worker ants. We have data (unpublished) on frog stomachs 
from other parts of Western Australia which also contain such 
termites. Surface foraging termites are numerically abundant in 
the North-West, in the genera Drepanotermes, Nasutiternies and 
Tumulitermes, and ants are a dominant faunal element. All of 
the termites named down to species are known from the area and 
most are very common (J.H.C., unpublished data). 

Several cases were recorded in which the frog had eaten all 
castes of termite species of which the non-reprcductive castes do 
not normally come to the surface ( Amitermes n. sp., A. perarma .- 
tus, Microcerotermes serratus) . In these cases the frogs must have 
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been close to the escape galleries during colonizing flights and 
snapped up the termites while they were emerging. 

The wide variety of animals recorded in the diet of the frogs 
examined gives further substantiation to the fact that frogs gen¬ 
erally are unspecialized opportunist predators and snap up any¬ 
thing moving of a size which they can swallow. 

In addition to the species treated above, the following other 
frogs occur in the region: Heleiopoms wilsmorei, Wurarga, N.E. 
of Yalgoo (Parker, 1940: 36); Notaden nichollsi, Rabbit Proof 
Fence No. 1, Far North (Parker, 1940: 64); Crinia signifera and 
C. georgiana, between Carnarvon and North West Cape (Parker, 
1940: 87, 80); Limnodynastes dorsalis, lower reaches of Murchison 
River; Heleioporus centralis, Murchison River at Galena, and 40 
miles S. of Carnarvon (both juvs.); H. pelobataides, Murchison 
River at Galena (juvs.), and Monkey Mia, 15 miles E. of Denham 
(juvs.); II. albopunctatus, 20 miles N. of Murchison River near 
Galena; Pseudophryne guentheri, estuarine part of Murchison 
River (all A.R.M., unpublished data). Furthermore, Hyla rani - 
formis might be expected to occur with L. dorsalis and P. guen¬ 
theri on the lower Murchison River. 

Thus the region has at least 15 species of frogs of which the 
majority have their main range to the south and only cross the 
southern boundary particularly along the Murchison River. 
Glauertia russelli is the only species restricted to the region but its 
generic affinities are Torresian. Uperoleia marmorata and Notaden 
nichollsi are Torresian species. Heleioporus centralis, Cyclorana 
platyceplialus and Limnodynastes spenceri are Eyrean species 
while Hyla rubella and C. cultripes are both Torresian and 
Fyrean. The frog fauna thus appears to be a composite of South¬ 
ern, Central and Northern elements, equivalent to the Vlam- 
jnghian, Sturtian and Lcichhardtian fluvifaunulae of Whitley 
(1947). 
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Stomach contents of 6 specimens of G. r'usselli 
(In Tables 1 to 3, a. = alates, s. — soldiers, vv. = workers 
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Stomach contents of 9 specimens of L. spenceri 
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Vegetable matter 









Table 3 

Stomach contents of 12 specimens of C. cultripes 
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NATURALIST 

Vol. 5 MAY 17, 1957 No. 8 


WEST KIMBERLEY BUTTERFLIES 

By JOHN WARHAM, Perth. 

In view of the sparseness of published information concerning 
the entomology of the Kimberley Division it seems worth while 
to place on record the species of Lepidoptera identified during a 
stay in the West Kimberley region from May 17 to September 11, 
.1956. Since we were mainly concerned with birds and mammals, 
a number of butterflies which were seen, particularly among the 
Skippers and Blues, were not identified, so that the present list is 
very incomplete. Insects were captured and identified with the aid 
of What Butterfly Is Thatt by G. A. Waterhouse (Angus & Robert¬ 
son, 1932). No specimens were preserved. 

Chequered Swallowtail, Papilio demoleus. Common both inland 
and near the coast. Abundant at Brooking Springs on the Fitzroy 
River at the end of June. 

Union Jack, Delias mysis. A fast-flying species which was not 
seen commonly anywhere. It was recorded near Derby, on Cockatoo 
Island and at Wotjulum Mission, all during August. 

Lemon Migrant, Catopsilia pomona. Common in “pindan” 
country during July and August and also frequent in Broome and 
as far south as Anna Plains homestead. 

Orange Migrant, Catopfiilia scylla. Seen occasionally near 
Derby; much rarer than C. pomona. 

Common Albatross, Appias paulina. Common in “pindan” 
country, around Derby and on Cockatoo Island. 

Caper White, Anaphaeis java. Abundant everywhere. A 
creeper, perhaps a Clematis, was the food plant on which cater¬ 
pillars and pupae were plentiful, some plants being completely 
denuded of leaves. On August 18 many Caper Whites were flying 
around lights on the Derby jetty after dark and it appeared that a 
migration might be commencing. 

Common Grass Yellow, Terias hecabe. Fairly common in open 
country, along the coast and on the river flood plain. 

Small Grass Yellow, Terias shnilax. Common and widespread. 

Narrow-winged Pearl White, FAodinia padusa. Seen in the scrub 
around Derby and at Fitzroy Crossing during July. 

Lesser Wanderer, Danaida chrysippus. Seen frequently on the 
Fitzroy near Liveringa in June and less often near Derby in 
August. 
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Common Australian Crow, Euploea corinna. A characteristic 
butterfly of the lush vegetation belt bordering the Fitzroy River 
but seen also in the pindan and at Broome. 

Glass-wing, Acraea andromacha. One of the commonest butter¬ 
flies encountered; it was frequent along the Fitzroy in Juno, 
abundant at the foot of the Oscar Ranges in July and again plenti¬ 
ful on the outskirts of Derby and on Cockatoo Island in August. 

Tailed Emperor, Eriboea pyrrhus. The largest of the butter¬ 
flies met with, the Tailed Emperor was nowhere common and its 
last and rather high flight made netting difficult. Seen at Derby 
in August and at Broome in September. One was seen about 10 
miles north of Anna Plains homestead on September 11. 

Meadow Argus, Precis villida. Encountered sparingly near the 
Fitzroy River and at Meda Station in May. 

Blue Argus, Precis orithya. Plentiful along the Fitzroy in June 
where it was attracted to the low flowers of a mat-like herb. 
Also seen on Cockatoo Island in August. 

Common Grass Blue, Zizeeriu labradus. Probably very common 
but only identified at Derby. 

Grass Jewel, Chilades trochilus. Captured in the pindan near 
Derby. 

An Azure, probably the Satin Azure, Ogyris amaryllis, was 
common around Derby in August, flying high around the Bauliinia 
irees but the species has not been positively identified. 

FROM FIELD AND STUDY 

A Giant Petrel Inland.—On May 14, 1956, whilst travelling 
between Mandurah and Pinjarra I saw a Giant Petrel (Macro - 
nectes giganteus) approximately 10 miles from the sea. This bird 
had evidently been blown inland by the gale-force N.W. winds that 
bad swept in from the sea during the previous 12 hours. This bird 
was almost exhausted and was “battling” to find “up draughts” 
lrom the surrounding almost flat nature of the country. The wind 
velocity during this gale reached a maximum of 67 m.p.h. 

—N. E. STEWART, Cottesloe. 


Occurrence of Goldfinch at Albany.—On January 18, 1957, calls 
of Goldfinches (CardueUs carduelis) in the lower portion of Lawley 
Park, Albany, attracted my attention and, after a time, I saw one 
bird in flight. It alighted in a tree nearby where I obtained good 
views through binoculars. This bird then flew to a distance, but 
calls continued from the original source, indicating that there 
were at lecist two birds in the vicinity. 

This appears to be the first record of the species outside of 
the Perth metropolitan area. 

—ERIC H. SEDGWICK. Collie 

Second Record of n Gan net Ringed in New Zealand.—On 
November 12, 1956, I found a dead Gannet (Sula senator) on the 
beach at Strickland Bay, Rottnest Island. Its tail feathers were 


230 


missing and the corpse was practically devoid of flesh. The bird 
had obviously been dead for some time, though it could not have 
come ashore before early October, when this beach was last 
searched. It carried a New Zealand ring (No. 28489). 

Later I learnt from Mr. P. A. S. Stein of Auckland, who ringed 
the bird on Horuhoru Island, Hauraki Gulf, that it was hatched 
on November 10-11, 1955. The only other New Zealand gannet 
recovered in Western Australia was also ringed in Hauraki Gulf 
(see W.A. Nat., 5: 119). 

—G. M. STORR, Nedlands. 


Crested Grebe on the Swan River Estuary.—The Crested Grebe 
(Podiceps cristatus) is not a common bird in the South-West and 
is more frequently met with on the southern estuaries than in 
the neighbourhood of Perth. Here it is more consistently reported 
from Lake Jandakot than anywhere else, though birds may occa¬ 
sionally be seen at Lake Cooloongup, also on the coastal plain, 
and at the Victoria Reservoir, in the Darling Ranges. On July 29, 
1956, I saw a Crested Grebe, in fully-developed head plumage, on 
the Swan River Estuary at Pelican Point. It was swimming and 
diving close to the foreshore on the Nedlands side of the point. 
The water at the surface and shallows was perfectly fresh at the 
time. As far as can be ascertained the species had not previously 
been observed on this estuary. 

—D. L. SERVENTY, Nedlands 

Western Shrike-Thrush at Nedlands.—On June 7, 1956, accom¬ 
panied by Mi\ G. M. Storr, 1 observed a Western Shrike-Thrush 
(Colluricincla rufiventris) in the grounds of the University 
Zoology Department, Nedlands. The bird was moving about rest¬ 
lessly in the outer foliage of a tuart (Eucalyptus gomphocephala) 
occasionally giving voice to its melodious song. Serventy and 
Whittell (Birds of Western Australia, 1951: 272) state that this 
species “has long since forsaken the immediate neighbourhood of 
Perth,” and is restricted to “the relatively little-altered bush.” In 
this respect it differs markedly from its eastern representative 
the Grey Shrike-Thrush (C. harmonica). They also nole that it 
sings only in the breeding season, its winter call being a loud 
“yor-ick,” or “war-ick.” 

Mr. Storr has reported seeing a shrike-thrush again in the 
same place on August 3, 1956, and also that he has seen the 
species in eucalypts beside Perry’s Lake, Floreat Park, on several 
occasions. 

—D. L. McINTOSH, Nedlands. 

Another Arctic Tern in Western Australia. At Cape Leeuwin 
on November 12, 1956, one of us (N.E.M.) found a dead Arctic 
Tern (Sterna macrura) among rocks just above high-water mark. 
From its condition we estimate that it had been dead for fibout 
a month. It was possibly blown ashore on about October 8, when 
stormy weather was prevailing off Cape Leeuwin. 
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The specimen obtained by Storr from the Swan River oi\ 
October 10, 1955 (described in W.A. Nat., 5: 70) had no trace of 
the species’ nuptial plumage and was presumably less than tw 0 
years old. The present specimen, however, had retained a com 
siderable amount of its nuptial plumage. A few white feathers 
were beginning to appear in the otherwise brownish-black foro. 
head. The legs were red, the toes only were beginning to blacken. 
The bill, however, was entirely black. The dark internal strip 
along the inner web of the outer primaries was distinctly broader 
than that in the Swan River bird. 

Measurements were as follows: culmen 29.5, tarsus 15, middle 
toe 21.5, wing (abraded) 252, outer rectrices (abraded) 150 mm. 

This is the fourth specimen of Arctic Tern obtained in 
Western Australia. 

G. M. STORR and N. E. MILWARD, Nedlands. 

The Ghost Bat in the North-West.—A. Douglas (W.A. Nat. } 
5: 140) records the recent finding of the Ghost Bat ( Macroderm q 
gigas) on an island off King Sound and cites other instances of 
its occurrence in the State. As observations of this bat appear to 
be rare I wish to record its probable presence in the Barlee Range 
country in 1932. 

The exact date I cannot recall, but I was inspecting a new 
fence through (he range on Ullawarra Station. I entered a cave 
beside the fence and though at first there appeared no life in it 
1 was suddenly in the midst of numerous large bats of a light 
grey colour which swept past me into the open and disappeared. 
There were at least 25 in the swarm and I vividly remember the 
amazement I lelt at the time at the large size of the creatures. 
They were considerably bigger than the usual small and darker 
bats seen in the area. This is the only occasion on which 1 saw 
them in the 12 years I spent between the Barlee and Hamersley 
Ranges. 

The cave, which was in slate cliff, was about 12 miles E. of 
Mt. Palgrave and 10 miles N.N.E. of the new Ullawarra home¬ 
stead. It was situated on the right bank of the Wannery Creek. 

—ANGUS ROBINSON, Coolup. 

A Possible Record of the Spine-tailed Swift.- -In his Birds of 
the Swan River District, 1948, D. L. Serventy states that the 
Spine-tailed Swift ( Hirundajms caudacutus) has never been satis¬ 
factorily identified from Western Australia. However, he quotes 
an observation by W. H. Loaring made at Bicklcy on March 23. 
1944, which Loaring felt sure applied to this species. 

On February 7, 1956, I saw a single swift over Eclipse Island 
alter a quiet day in which the wind had been from the east in the 
morning, calm during midday and coming in from the west and 
south-west in the late afternoon. This bird was watched for some 
time. It had a short squat tail, with white below the tail and on 
the throat. The body was noticeably squat and compact. The bird 
was silent but appeared to be feeding as were the resident 
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Welcome Swallows at the same time. Its description appears to 
agree with that of the Spine-tailed Swift but I am not familiar 
with this species. 

I noted Fork-tailed Swifts (Apus pad ficus) in the Albany 
district about the same time. On January 21 three of these swifts 
were circling ir. the sky near Little Grove. The wind at the time 
was changing from north to west. On January 26 a single swift 
was seen momentarily over Eclipse Island. 

—JOHN WARHAM, Perth. 

Red-backed Kingfisher at Perth. On June 28, 1956, a Red- 
backed Kingfisher (Halcyon pyrrhopygia) was seen at South Bel¬ 
mont. The bird was so far out of range as given by Serventy and 
Whittell (Handbook of the Birds of W.A.), i.e., all over the State, 
except the south-west corner, to Geraldton, Kellerberrin and 
Norseman, that particular notice was taken. It was perched on a 
telegraph wire sunning its back. The wings were drooped, expos¬ 
ing the back to the sun. This revealed that the lower back was 
a conspicuous rufous-brown. The bird’s head had almost no black 
on it, except for a line through the eye and a few streaks on the 
crown, the remainder being white. 

I am familiar with this species as I kept a bird in captivity 
at Nedlands for over six months. However, in an absence of six 
weeks during May and June, 1956, the bird disappeared. No corpse 
was found in the cage so I assume it escaped. The captive bird 
was moulting at the beginning of May and had a number of 
broken tail feathers, and also “hunger bars” across the other tail 
feathers. The bird at Belmont had a perfect tail. 

The habit of sunning itself was noticed often with the captive 
bird. In addition to drooped wings the bird would raise the 
rufous-brown back feathers so the sunlight and heat could pene¬ 
trate to the skin (cf. Warham’s observations on similar behaviour 
in the Senegal Dove, W.A. Nat., 4, 1954: 91). 

If the bird I observed at Belmont was the same as that which 
escaped from my home at Nedlands it would be a remarkable, 
though not impossible coincidence. 

—ERIC LINDGREN, Nedlands. 

Silver Gull and Blowfish.— 1 The poisonous properties of the 
common blowfish (Spheroides pleurogramma) were well illustrated 
by an incident which occurred at Point Peron on December 10, 
1956. My attention was drawn by the fact that an immature 
Silver Gull (Larus novae-hollandiae) had found a dead fish and 
was being allowed to eat it without any interference by other 
gulls in the vicinity This unusual behaviour caused me to watch 
the bird through binoculars. The following details from my field 
notes tell the story: 

9.15 a.m. Seagull, immature, flecks of brown on neck and 
wings. Found dead blowfish and tried to swallow. Kneaded 
along body with beak several times. 

9.17. Able to swallow fish head first. 
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9.20. Began to drink seawater. Eye became clouded in appeal** 
ance and lid began to shut. 

9.22. Arched neck and vomited. 

9.23. Vomited again and fish was brought up. 

9.25. More seawater drunk and vomited once more. 

9.27. More seawater drunk and vomited again. Both times 
only fluid brought up. 

9.30. Walked over to freshwater pool, drank several times* 
Then flew off. 

The quick rejection of the fish is a tribute to the poisonous 
qualities. There are several cases in local history where humans 
have died through eating the fish. The behaviour of the gull indi¬ 
cates how immature birds are able to learn the dangers of blow- 
fish without fatal consequences. Old birds never attempt to touch 
blovvfish when these are thrown to them. 

—V. N. SERVENTY, West Perth 


Silver Gulls Feeding on Ants. Between 1630 and 1730 hours 
on August 19, 1956, I noticed large numbers of Silver Gulls (Larus 
novue-liollundiae) flying just above the house-tops at Como. From 
their behaviour it was plain that they were feeding on large alatc 
ants since identified for me by Mr. A. M. Douglas, W.A. Museum, 
Perth, as Pheidole (Anisopheidole) froggatti Forel. 

Three escape holes were found near the base of a BanksiO 
stump in sandy soil and from these the alates were emerging one 
or two at a time at an average rate of twe to three per minute 
from each hole. Some * fluttered to the nearest vegetation and 
climbed several inches before taking wing, while a few were able 
to rise directly from the ground. Flight was almost vertical to a 
height of approximately 20 feet, then horizontal. The take-off was 
hampered in most cases by workers which moved excitedly about 
the escape holes, often attaching themselves by their strong 
mandibles to the wings or legs of the alates. 

The weather at the time was clear and still with a falling air 
temperature At 1715 hours the air temperature one foot above 
the escape holes was 64.5° F., the ground temperature standing 
then at 66° F The latter was measured by a chemical thermo¬ 
meter thrust with its bulb six inches into the sand. When emerg¬ 
ence commenced air and ground temperatures would probably 
have been almost identical. 

Silver Gulls were the only birds seen. In the period oi about 
one hour that emergence lasted they must have accounted for 
many thousands of ants in the Como area alone, constituting a not 
unimportant natural control. 

Similar flights of gulls during emergence of insects have been 
seen south of the Swan River on two other occasions, viz., in July, 
1949, over Como and in June, 1956, over a wide area extending 
from Applecross to East Fremantle, in each case in the afternoon. 
The insects on these occasions, although seen in the air, were not 
identified. 

— M. C. RUSSELL, Como. 
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First Record of Spurwing Plover for Western Australia.—The 
jlrst record of the Spurwing Plover (Lobibyx novae-hollandiae) 
for Western Australia was made at Lake Muir on November 11, 
1956. Two birds were first seen on the south-west end of the lake 
and the attention of one of us (W.H.B.) was drawn to them by 
the differences between the bird and the Banded Plover (Zonifer 
tricolor) observable even at a distance. It proved impossible to 
procure a specimen but from a distance the lack of the black 
breast band and the unmarked upper wings could be seen. On 
consulting the Handbook of the Birds of Western Australia, 
Serventy and Whittell, 2nd cd. f 1951, it was realised that these 
birds were not immature Banded Plover, as one of us (V.N.S.) 
thought they might be, but Spurwing Plover. The black neck and 
shoulder patch served to distinguish them from the Masked 
Plover (Lobibyx miles) of the north. 

It became imperative to obtain a specimen to make sure 
of the identification. On our return to the lake two days later we 
saw three birds together. Two seemed to be paired and the third 
individual was collected. This bird (W.A. Museum No. A7873) 
proved to be a female with convoluted oviduct. The iris was 
yellow, the same colour as the mask. The bill was yellow at the 
base and horn-coloured at the tip for about half an inch. The 
legs were purplish pink, brighter above the “knee.” The toes were 
horn coloured. The spur was yellow with a horn tip. The bird 
weighed 12 oz., using a pharmacist's balance. 

Since two days elapsed between seeing the first birds and 
obtaining the specimen, the visit was not a fleeting one. At all 
times the birds kept to the margin of the lake or rocks in it and 
when disturbed made no attempt to fly inland. However, at this 
point, steep cliffs and thick timber would be a barrier to flight 
away from the water. 

During the October Campout of the R.A.O.U. at Dumbleyung 
there was mention made of a local report on “lapwings.” Possibly 
this report might have been the result of seeing Spurwing Plovers 
in this area. Mr. Alex Jones, with whom we discussed the find at 
Lake Muir, said he had noticed the birds on the lake on previous 
visits. It would appear, therefore, as though this is not an isolated 
record but the Spunving Plover may be a fairly frequent visitor 
or perhaps a locally established colony 

V. N. SERVENTY and W. H. BUTLER. 

Additional Notes on the Little Shearwater.—A further visit to 
Eclipse Island from January 26 to February 11, 1956, gave addi¬ 
tional opportunities for observing the behaviour of the Little 
Shearwater (Puffinus assimilis) and the following notes supple¬ 
ment those in my previous contribution on this subject (W.A. Nat.. 
5, 1955: 31). 

During earlier visits when the birds had eggs (July 9-24, 
1954) or young (September 9-24, 1954) Little Shearwaters were 
not noisy at night. During this latest visit, some 4 months before 
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any eggs would be laid, we found the birds far noisier than 
formerly and the din at night increased progressively during our 
stay. This increase may have been due solely to a growth in the 
number of birds coming ashore nightly or to the fact that the 
moon was waning, or to both these factors. Even on the night of 
January 26 we heard duet ting pairs at work inside their burrows 
and further observations over the next few days revealed that 
some Little Shearwaters, either singly or in pairs, were remaining 
in their nests by day; these individuals would often begin croon¬ 
ing before dark and before tlie nightly influx of birds from the 
sea. Probably these birds were mature individuals which had bred 
previously in the burrows and which were reunited there after 
two months or so at sea, a situation which Lockley believes holds 
for Puflinus pufflrtus and Roberts for Oceanites oceunicus. 
Certainly, some of the Little Shearwaters seen to alight during 
the early part of this visit seemed already to have established 
their territories since immediately after landing they would run 
20 or 30 yards to disappear without hesitation into a burrow. 
This seems unlikely behaviour for an inexperienced bird. 

The number of shearwaters present did seem to lie influenced 
by the phase of the moon. Thus on the night of January 29-30 
with a clear sky and a bright moon there was less calling and 
fewer birds to he seen than on the previous night when the moon 
was full but obscured by a 10/10ths cloud layer. Again, the night 
of February 7-8 was dark and there were very many shearwaters 
present with asslmilis calling loudly. Nevertheless, some birds 
would also call on bright nights with the moon appearing from 
behind cloud. 

On February 1 a territorial dispute was seen at the mouth 
of a burrow. Fighting was accompanied by a medley of raucous 
growling sounds. The bird outside held the one within the tunnel 
by the wing and appeared almost to tear this off, so fierce was 
the struggle The attacked bird managed to force past its opponent 
and flapped shakily away into the darkness, leaving the other to 
enter unopposed. 

On February 5 the peculiar phenomenon was encountered of 
a shearwater singing whilst perched in a tree. Two days later this 
behaviour was again seen in the same place, presumably by the 
same bird. It was squatting 20 feet up on the crown of a tea-tree 
where it had presumably crash-landed as Little Shearwaters 
often do on Eclipse Island. The bird was singing lustily from this 
porch and although no other similarly situated shearwaters could 
be seen, there were many of them dotted about on the ground 
below. 

On February 10 one of a pair which were courting was seen 
to have a reddish oil oozing from its nostrils; possibly in Little 
Shearwaters as with the Fulmar (Fulmarus glacialis), oil is passed 
between the birds during mutual preening operations. 
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—JOHN WARHAM, Perth. 
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Whistling 

Harrier, Swamp . 64 

Hawk, Brown ... 14, 42, 64, 104 

Heron, White-faced . 42, 63 

Heron, White-necked ... 42, 63 
Hieraaetus morphnoides, see 
Eagle, Little 

Hirundapus caudacutus, see 
Swift, Spine-tailed 
Hirundo neoxena, see Swallow, 
Welcome 

Honeyeater, Black . 42, 69 

Honeyeater, Brown ... 16, 40, 42 
69 

Honeyeater, Brown-headed, 42, 
46, 69 

Honeyeater, New Holland, 42, 
69, 100 

Honeyeater, Singing ... 16, 40, 
42, 43, 69, 100 

Honeyeater, Spiny-cheeked ... 16 
Honeyeater, White-eared 16 
Honeyeater, White-fronted 16 
Honeyeater, White-naped 40, 
42, 69, 143 

Honeyeater, Yellow-fronted, 16 
Honeyeater, Yellow-plumed, 16, 
69 

Honeyeater, Yellow-winged, 42, 
69, 100 

Hydroprognc caspia, see Tern, 
Caspian 

Hylochelidon arid, see Fairy 
Martin 

H. nigricans , see Tree-Martin 

Ibis Straw-necked . 63 

Ibis, White . 45, 119, 138 

Kakatoe galsrita, see Cocka¬ 
too, White 

K. leadbeateri, see Major 
Mitchell 


K. roseicapiUa, see Gal ah 
K. sanguined, see Corel la, 
Little 

Kestrel . 14, 47, 100 

Kingfisher, Red-backed ... 15, 
107, 233 

Kingfisher, Sacred . 40, 65 

Kookaburra, Laughing ... 40, 42, 
43, 65 

Lai age sueruii, see Trillcr, 
White-winged 

Larus novae-hollandiac, see 
Gull, Silver 

Larus pad ficus, see Gull, 
Pacific 

Leipou ocellata, see Malice 
Fowl 

Leptolophus hollandicus, see 
Cockatiel 

Lobibyx novae-hollaiuLac, sec 
see Plover, Spurwing 
Lorikeet, Purple-crowned . 15, 
104 

Macronectcs giganteus, see 
Petrel, Giant 

Magpie-Lark 42, 43, 46, 47, 
67 

Magpie, Western ... 17, 40, 42, 
43, 46, 47, 70 

Major Mitchell . 102 

Mai lee Fowl . 103 

Malums splcndens, see Wren, 
Banded 

Melanodyras cucullata, sec 
Robin, Hooded 

Meliphaga leucotis. see Honey¬ 
eater, White-eared 
M. ornata, see Honeyeater, 
Yellow-plumed 

M. plumulu, see Honeyeater, 
Yellow-fronted 

M. virescens, see Honeyeater, 
Singing 

Melithreptus brevirostris, see 
Honeyeater, Brown-headed 
M. lunutus, sec Honeyeater, 
White-naped 

Melopsittacus undulatus, see 
Budgerygah 

Mcrops ornatus, see Rainbow- 
bird 

Microeca leucophaea, see Fly¬ 
catcher, Brown 

Miner, Yellow - throated, 

(Dusky) . 16, 46 

Misocalius osculans, see 
Cuckoo, Black-eared 

Mistletoe-bird . 16, 69 

Myzantha flavigula, see Miner, 
Yello w-1 hr o a t ed 
Myzomela nigra, see Honey- 
eater, Black 

Native-Hen, Black-tailed ... 63 
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Neophema elegans, see Parrot, 
Elegant 

Neositta pileata, see Sittella, 
Black-capped 

Nightjar, Owlet . 65, 143 

Ninox novae-seelandiae, see 

Owl, Boobook 

Nightjar, Spotted . 15 

Noddy, Common 85 

Notophoyx novae-hollandiae, 
see Heron, White-faced 
JV. pacifica, see Heron, White- 
necked 

Num en « us pit deopus, see 

Whimbrcl 

Ocyphaps lophotes, see Pigeon, 
Crested 

Oreoica gutturalis, see Bell- 
bird, Crested 

Owl, Boobook . 14, 64, 104 

Oystercatcher, Sooty 100, 119 
Oxyura australis, see Duck, 
Blue-billed 

Pachycephala peel oralis, see 
Whistler, Golden 
P. rufivenlris, see Whistler, 
Rufous 

Pardalolus punctatus, sec Dia¬ 
mond-bird, Spotted 
P. substriatus, see Diamond- 
bird, Red-tipped 
Parrot, Elegant 46, 65 

Parrot, King 40, 42, 65 

Parrot, Mulga . 105 

Parrot, Port Lincoln ... 15, 40, 
42, 65, 105 

Parrot, Red-capped 40, 42, 65 

Parrot, Regent . 65 

Pelagodroma marina, see 
Storm-Petrel, White-faced 

Petrel, Giant . 230 

Petroica goodenovii, see Robin, 
Red-capped 

P. multicolor, see Robin, 

Scarlet 

Phaethon rubricauda, see 
Tropic-bird, Red-tailed 
Phalacrocorax carbo, see 
Cormorant, Black 
P. fusccscens, see Cormorant, 
Black-faced 

P. melanoleucus, see Cormor¬ 
ant, Little Pied 
Pliaps chalcoptera, see Bronze¬ 
wing, Common 

P. elegans, see Bronzewing, 

Brush 

Pigeon, Crested . 138 

Pipit, Australian . 43, 46, 70 

Platalea leucorodia, see Spoon¬ 
bill, Royal 

Platycercus icterotis, see 
Rosella, Western 
Plover, Banded . 14 


Plover, Spurwing . 235 

Podargus strigoides, see Frog- 
mouth, Tawny 

Podiceps cristatus, see Grebe, 
Crested 

Podiceps novae-hollandiae, see 
Grebe, Little 

Polytehs authopeplus, see 
Smoker 

Pomatostomus superciliosus, 
see Babbler, White-browed 
Porphyrio porphyrio, see 
Swamphen 

Psephotus varius, see Parrot, 
Mulga 

P t cropodocys maxima, sec 
Cuckoo-Shrike, Ground 
Puffinus assimilis, see Shear¬ 
water, Little 

P. gavia huttoni , see Shear¬ 
water, Fluttering 
Purpureicephalxis spurius, see 
Parrot, King 

Pyrrholaemus brunneus, sec 
Redthroat 

Quail, Painted . 63 

Quail-Thrush, Chestnut . 15 

Rainbow-bird 15, 40, 42, 46 
65 

Raven . 24, 40, 42, 70 

Redthroat . 16 

Reed-War bier . 68 

Rhipidura fuliginosa, see Fan- 
tail, Grey 

R. leucophrys, see Willy 
Wagtail 

Robin, Hooded 42, 67 

Robin, Red-capped 15, 46, 67 

Robin, Scarlet 40, 42, 43, 67 

Robin, Yellow . 40, 67 

Rosella, Western . 65 

Sandpiper, Curlew . 143 

Seisura inquieta, see Fly¬ 
catcher, Restless 
Shearwater, Fluttering 140 
Shearwater, Little 31, 235 
Shrike-Thrush, Western ... 15, 
40, 42, 67, 231 

Silvereye, Western ... 40, 42, 43, 
69 

Sittella, Black-capped 16, 40, 
42, 68 

Smicrornis brevirostris, see 
Weebill 

Smoker . 65 

Song-Lark, Rufous . 16, 96 

Sparrow-hawk, Collared, 42, 65 
Spinebill, Western 40, 42, 69 

Spoonbill, Royal . 142 

Squeaker . 17, 47, 70, 102 

Sterna bergii, see Tern, 
Crested 

8. hirundo, see Tern, Common 
8. dong alii, see Tern, Roseate 
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S. macrura, see Tern, Arctic Whiteface . 16 

S. nereis, see Tern, Fairy Whiteface, Banded . 139 

Stone-Curlew, Southern . 63 Willy Wagtail ... 42, 43, 46, 66 

Storm-Petrel, White-faced ... 99 Wood-Swallow, Black-faced, 

Strepeva versicolor, see 16, 46 

Squeaker Wood-Swallow, Dusky ... 42, 68, 

Streptopelia chinensis, see 142 

Turtle-dove, Indian Wood-Swallow, Masked . 68 

S. senegalensis, see Turtle-dove, Wood-Swallow, White-breasted, 

Senegal 22 

Sula serrator, see Gannet, Wren, Banded (Splendid) ... 42, 

Australian 43, 68 

Swallow, Welcome 46, 47, 66, Zonaeginthus oculatus, see 

100 Firetail, Red-eared 

Swamphen . 63 Zonifer tricolor, see Plover, 

Swan, Black . 119 Banded 

Swift, Fork-tailed ... 22, 85, 122, Zosterops anstralasiae, see 

124, 233 Silvereye, Western 

Swift, Spine-tailed . 232 

Teal, Grey . 14 REPTILES 

Tern, Arctic . 70, 87, 231 Amphibolurus maculatus ... 17 

Tern, Caspian 70, 100 Aprasia pulchella . 129 

Tern, Common . 86 A. repens . 130 

Tern, Crested 70, 100 A. striolatu . 129 

Tern, Fairy .. 70 Bandy Bandy . 17 

Tern, Gull-billed 23, 143 Chelodina oblonga . 44 

Tern, Roseate 87 Delma fraseri . 128 

Tern, White-winged Black ... 84, D. tincta . 127 

121 Diplodacfylus . 48, 49 

Thornhill, Brown 16, 40, 42, Diplodactylus alboguttatus, 50 

43, 46, 68 d. conspicillatus . 49 

Thornhill, Chestnut-tailed, 16, D. elderi . 49 

46 D. hilli . 49 

Thornhill, Western 40, 42, 68 D. michuelseni . 49 

Thornhill, Yellow-tailed ... 16, D. pulcher . 50 

40, 42, 43, 46, 68, 139 D. spinigerus . 49 

Threskiornjs aethiopica, see D. stenodactyhis . 50 

Ibis, White d. strophurus . 49 

T. spinicollis, see Ibis, Straw- D. vittatus . 49 

necked Egernia . 101 

Tree-creeper, Rufous 16, 68 Egernia carinata . 101 

Tree-martin . 40, 42, 47, 66 E. inornuta . r 17 

Tribonyx ventralis. see Native- E. striolata douglasi 117 

hen, Black-tailed Emydura inspectata . 44 

Triller, White-winged 15, 46 Lialis burtoni . 130 

Tropic-bird, Red-tailed ... 85, Moloch horridus . 1, 17 

120 Mountain Devil . 1, 17 

Turnix varia, see Quail, Phyllodactylus 48, 138 

Painted Pletholax gracilis . 128 

Turtle-dove, Indian 42, 63 Psendemydura umbrina . 44 

Turtle-dove, Senegal . 42, 63 Pygopus lepidopodus . 126 

Twentyeight 15, 40, 42, 65, P. nigriceps .. 127 

105 Rhynchoelups bertholdi . 17 

Uroaetus audax, see Eagle, Sjjhenornorphus . 17 

Wedge-tailed Varanus acanthurus . 183 

Warbler, Western 40, 42, 68 V. bulliwullah . 183 

Wattle-bird, Little 40, 42, 69 V. glebopalma . 183 

Wattle-bird, Red ... 16, 40, 42, V. mertensi . 183 

47, 69 V. punctata . 185 

Weebill 16, 40, 42, 46, 68 V. timorensis glauerti 183 

Whimbrel . 72 V. tristis centralis . 185 

Whistler, Golden ... 21, 40, 42, 

67 AMPHIBIANS 

Whistler, Rufous ... 15. 40, 42, Crinia georgiana . 223 

43, 67 C. signifera . 223 
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Cyclorana cultripes . 221 

C. platycephalus . 222 

Glauertia russelli . 219 

Heleioporus albopunctatus, 223 

11. centralis . 17, 139, 223 

II. pelobatoides . 223 

H. wilsmorei . 223 

Heleioporus 17 

Hyla rubella . 216 

Limnodynastes dorsalis . 223 

L. spenceri . 219 

Myobatrachus gouldii . 93 

Notaden nichoUsi . 223 

Pseudophryne guentheri 223 
Uperolcia marmorata . 218 

FISHES 

Antcnnarius glauerti 207 

Atherines, freshwater . 25 

Atherinosoma edelensis . 26 

A. elongate . 26 

A. rockinghamensis 26 

Blowfish . 233 

Craterocephalus cunciceps 26 
Monacanthus geographicus 59 
Menzies’ King George’s Sound 

fishes ... 57 

Ophthalmolepis lineolatus 59 


Pneumatophorus a us t ra lasicus, 

. 59 

Pseudolabrus punctulatus , 59 

S pheroides pleurogramma 233 


Upeneichthys porosus . 59 

INSECTS 

Acraea undromacha . 230 

Acridiidae . 61 

Aedes alboannulatus . 61, 62 

Aeschnida'e . 61 

Ahamitermes hilli . 90 

Amitermes . 95, 225, 227 

Amitermes colonus . 89 

A. capito . 227 

A. darwini . 89 

A. heterognathus . 95 

A. modicus . 90, 95 

A. obeuntis .. 90 

A. perarmatus . 225 

A. perelegans 91, 227 

Anaphaeis java . 229 

Anax papuensis . 61 

Ants as Moloch food . 4 

Apidae ... .. 61 

Appias paulina . 229 

Aulacophora hilaris . 207 

Bees . 61 

Beetles, chafer . 61 

click . 61 

flea . 61 

ground . 62 

jewel . 18, 143 

leaf . 61 

— rove . 61, 62 

soldier . 61 


Blattidae . 62 

Blue Argus . 230 

Bombyliidae . 61 

Broxinae . 62 

Bug, sand . 61 

Bulldog ant, parasitic 120 

Buprestidae 18, 143 

Butterflies . 61, 229 

Cabbage White . 61 

Carnpanotus . 78, 79 

Caper White . 229 

Carabidae . 62, 79, 226 

Catopsilia pomona . ... 229 

C. scylla . 229 

Chequered Swallowtail . 229 

Chilades trochilus . 230 

Chrysomelidae . 61 

Cicindelidae . 79 

Coccidae 61, 224 

Cockroach . 62 

Collembola . ... 62 

Common Albatross . 229 

Common Australian Crow 230 
Coptotermes acinacifonnis , 90, 
95 

C. brunneus . 92 

Crane fly . 61, 62 

Cricket . 61 

Culicidae . 61, 62 

Curculionidae 62, 78, 79 

Curilia . 62 

Danaida clirysippus . 229 

Delias my sis . 229 

Dermaptera . 226, 228 

Diplacodes bipunctata . 124 

Dragon fly . 61 

Drepanotermes rubriceps ... 79, 
89, 224, 227 

Dynastinae . 226 

Elatridae . 61, 226, 228 

Elodinia padusa . 229 

Entomobryidac . 62 

Epilachna 28-punctata . 206 

Eriboea pyrrhus . 230 

Euploea corinna . 230 

Formicinae . 228 

Gelastocoridae . 61 

Glass-wing 230 

Grass Blue, Common 230 

Grasshopper, short-horned 61 
long-horned 61 
Tetrigid 61 

Grass Yellow, Common 229 

Grass Yellow, Small . 229 

Grass Jewel . 230 

Gryllidae . 61 

Halictinae . 61 

Haplonycha . 61 

Helaeus . 79 

Hemiptera . 62 

Heteromastix . 61 

Heterotermes jerox ... 90, 95, 
96, 227 

H. platycephalus . 90, 95 

Home fly . 61 
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Hover fly . 61, 204 

ln sects associated with 

kingfishers . 15 

jridomyrmex ... 78, 79, 95, 224, 
228 

/, chasei . 204 

jassidae . 62 

Ladybirds . 206 

Lampyridae . 61 

Leaf hoppers . 61 62 

Lets conformis . 206 

Lemon Migrant . 229 

Leptoperlidae . 61 

Leptopk . 79 

Lesser Wanderer . 229 

Ma chilis . 141 

Mastotermes darwiniensis 225 

Meadow Argus . 230 

Melolonthinae . 61 

Membracidae . 61 

Metullesthes metallescens 18 

Microtermes . 224 

Micro tenues boreus . 91 

M. serratus . 90, 225, 227 

Microdon dimorphon . 204 

Mononyx . 61 

Mosquitoes . 61, 62 

Moth . 62 

Myrmecia . 78 

Myrmecia vindex . 120 

Myrmecinae . 224 

Nasutitermes longipennis ... 91 

N. triodiae . 91, 225, 227 

Nymphalidae . 61 

Occusitennes occasus ... 90, 92, 

95 

Oenochromatidae . 62 

Ogyris amaryllis . 230 

Orange Migrant . 229 

Orthoptera . 61 

Orthoptera Sanatoria . 228 

Painted Lady . 61 

Papilio demoleus . 229 

Pearl White, Narrow¬ 
winged . 229 

Paracapritermes hcsperus, 90, 
95 

Paropsis . 61 

Pheidoie froggatti .234 

Pieridae . 61 

Pieris . 61 

Poduridae . 62 

Poecilocephala succinea ... 18 

Polistes variabilis . 206 

Ponerinae . 228 

Precis orithya . 230 

P. villida . 230 

Pyrumeis cardui kershawi 61 

Reduviidae . 226 

Rhytidoponera . 78, 79 

Satin Azure .*230 

Scale insects . 61 

Scarabaeidae ... 18, 61, 79, 226 
Scaratinae . 79 


Schedorhinotermes inter¬ 
medins actuosus . 91, 227 

S. reticulatus . 90 

Silverfish . 141 

Sminthuridae . 62 

Springtail . 62 

Staphylinidac . 61, 62 

Stigmodera magnetica . 143 

Tailed Emperor . 230 

Tuxeotis maevens . 62 

Tenebrionidae . 79 

Terias hecabe . 229 

T. simila . 229 

Termes kraepelinii . 90, 95 

Termitidae . 62 

Tetrigidae . 61 

Tettigoniidae . 61, 124 

Themnognatha bonvouloiri 18 

T. brucki ... . 18 

T. clialcodera . 18 

T. Chevroleti . 18 

T. gigas . 18 

T. her os . 18 

T. miranda . 18 

T. mniszechi . 18 

T. murrayi . is 

T. oleata . 18 

T. parry i var. pice a . 18 

T. rectipennis . 18 

T. tibialis . 18 

T. yarrelli var. elegans Z 18 

Tipulidae . 61, 62 

Trogidae .’ 18 

Tumulitermes . 225 

Tumulitermes apiocephalus 

m . 90 

T. recalvus . 91 

T. subaquilus . 95 f 96 

T. tumuli . 89, 91,’ 92 

Union Jack . 229 

Weevil, ground . 62 

Zizeeria labradus . 230 

ARACHNIDS 

Acarina . 62 

Araneus brounii . 125 

Argiope . 125 

Centipedes . 18 , 62 

Conothele arboricola . 209 

C. malayana . 209 

Gnaphosidae . 224 

Lampona quinqueplagiata 224 

Lycos idae . 228 

Millipedes . 62 

Missulena hoggi . 77 

M. insignis . 74 

Selenocosmia crassipes . 139 

Spider, trapdoor . 73 

Tetragnathidae . 125 

Urodacus . 18, 62 

MOLLUSCS 

Bothriembryon melo . 78 

Coxielia badgerensis . 179 
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c. 

c. 

c. 

c. 

c. 

c. 

c. 

c. 


exposita . 

glabra . 

glauerti . 

minima . 

molest a . 

pyrrhostoma 

striata . 

stria tula 


Coxielladda gilesi 

CRUSTACEANS 

Armadillidiidae . 

Armadillidium . 

Oniscidac . 

Tali t ins . 

PLANTS 

Acacia brachystachya 

A. neurophylla . 

A. pyiifolia . 

A. subglauca . 

Actinostrobus 
Actinotus superbus 

Adenanthos . 

Amphipogon strictus 
Anthotroche Blackii 

Arum lily . 

Asclepiadaceae 
Baeckea tetragonia 
Banksia .. - . 

B. Elderiana . 

Calothamnus . 

Callisternon . 

Callitris . 

C. verrucosa ... . 

Casuarina acutivalvis 12, 

C. grevilleoides . 

C. Helmsii . 

Codonocarpus cotinifolius 

Conospermum . 

Daviesiu epiphylla 

Dryandra . 

Duboisiu Hop wood} 
Ecdeiocolea monostachya 
Eremophila Duttoni 

Eucalyptus . 

Eucalyptus Brockwayi 

E. burracoppinensis . 

E. calophylla . 

E. coronata ... . 

E. cylindri flora . 

E. dectirva . 

E. diversicolor . 

E. diver si folia . 

E. doratoxylon . 

E. Dundasi . 

E. ebbanoensis . 


. 199 

E. erytlironema . 


. 199 

E. eudesmioides . 

.. 

. 194 

E. gongylodes . 

. 

. 198 

E, grossa . 

. 

. 200 

E. Guilfoylei . 

. 

. 199 

E. incrassata . 

. 

. 195 

E. Jacksonii 

. 

. 193 

E. leptopoda . 

. 

. 201 

E. LeSouefii . 

. 


E. macrocarpa . 

. 

; 

E. pyriformis 

. 

226 

E. salmonophloia 

. ... 13, 

79 

E. scyphocalyx . 

. 

62 

E. salubris . 

. 

69 

E. Sheathiana . 

. 


E. Stricklandii 



E. tetragona . 

. 


E. tetraptera . 

. 

. 13 

E. torquata . 

. 

. 168 

E. uncinata . 

... 13, 

. 167 

Exoca rp us spurted . 

. 

. 13 

Ficus platypoda . 

. 

. 170 

Gastrolobium 

. 

. 172 

Grevillea . 

. 

. 169 

Gyrostemon . 

. 

. 12 

Hakea . 

. 

. 14 

Hakea crassifolia 

... .. 

. 32 

H. multilineata . 

12, 


13 h. platysperma . 

13 Halgania strigosa . 

169 Hannafordia .. . 

12 Helichrysum apiculatum ... 

170 Isopogon .. ... . 

170 Keraudrenia integrifolia 

170 Lachnostachys . 

12 Leptospermum . 

168 Lomandra leucocephala 

169 Malice . ~ 1. 

12 Melaleuca . 

172 Melaleuca uncinata . 

169 Myoporum insulare . 

169 Nuytsia floribunda 

169 Olearia exiguifolia . 

14 Oxylobium . 

168 Petrophila ... . . 

14 Pittosporum phillyraeoides 

167 Regelia . . . 

170 Ricinocarpus velutinus . 

168 Sant alum acuminatum . 

170 Solanum orbiculatum . 

169 Strangea . 

169 Stylidium repens . 

169 Thryptomene . 

170 Trtchinium obovatum . 

169 Triodia irritans . 

169 Velleia discophora . 

170 Xanthorrhoea Thomtoni ... 

169 Xylomelum angustifolium 


169 

169 

13 

169 

170 

169 

170 
168 
170 

169 
13 

170 

169 

170 

169 

170 
169 

169 

170 
169 
172 

6 

172 

169 

172 

169 

172 

168 

171 

13 

172 

14 

169 
172 
172 

170 
12 

169 

167 

167 
143 

168 
14 

172 

169 
13 

170 
172 

13 

14 
169 

14 

13 

13 

12 

172 

12 

171 
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The coast of Western Australia for many miles north and 
south of Perth is bordered by sand dunes with occasional outcrop¬ 
pings of limestone cliffs. A distinctive maritime flora occupies the 
narrow fringe of these mobile dunes and is succeeded inland by 
the sclerophyllous flora on old and stable dunes. 

The area of shore from which this description is drawn extends 
for about 20 miles north and south of Perth. Its dune flora is, 
however, fairly representative of that of many miles of western 
shoreline. This description is limited to the species of the mobile 
dunes of this area. 

THE DUNE LANDSCAPE 

In the apparent wilderness of the dune landscape there is to 
be found a basic pattern in the topography and in the distribution 
of the vegetation from the beach back into the hinterland. 

The beach sand brought to the shore by currents and wave 
action consists of a small fraction of quartz and other heavy 
minerals and a large fraction of water-worn calcareous fragments 
of skeletal parts of marine organisms. There is also a very small 
but not unimportant fraction of organic material derived from 
cast up seaweed and animal remains. 

The prevailing onshore wind carries the beach sand landwards 
where obstacles such as stone, seaweed drift and dune plants, check 
the stream of moving sand grains, causing .them to accumulate on 
the windward and still more on the leeward side of the obstruction. 
With obstacles of fixed height and width such as stones, the 
arrested sand can build up no higher than the height of the object, 
but with dune plants which grow upwards and radially as they 
are buried, the accumulation of sand increases in height and width 
until checked by other causes. In this way the dunelands are built 
up about the open communities of maritime plants and may reach 
a height of about 80 feet in the vicinity of Perth. 

A low ridge of sand or foredune often develops among plants 
growing down to high-water mark of storm tides. This line of 
dunes is succeeded by the higher system of mobile dunes, the two 
systems often being separated by a depression. The mobile dunes 
are much dissected by erosion into a pattern of hills and hollows 




determined by the protective cover of plants and the direction and 
duration of winds. In this region with its large expanse of bare 
sand and sparse plant cover the topography is constantly changing 
and stability is only reached behind the mobile dunes where the 
shelter afforded by their height permits the vegetation of the 
coastal heath to form a more continuous cover on the so-called 
stable dunes. 

Wherever wind erosion has greatly disturbed the plant cover, 
long sandy troughs or blow-outs cut across the dunelands carrying 
drift sand inland to overwhelm the coastal heath and so form 
wandering dunes. 

THE VEGETATION 

Foredunes 

Two species of strand plants colonise the beaches. They arc 
Cakile maritime and Arctotheca nivea. Both are often abundant 
on beaches between high-water mark and the foredunes where 
their fruits have been carried by winter tides. They readily accumu¬ 
late sand in the spring and summer, but their dune-building action 
here is only ephemeral as they are annuals or biennials within the 
reach of the storm tides. 

The first perennial colonisers and principal builders of the 
foredunes are the grasses, Spinifex hirsutus and S. longifolia. The 
former dominates foredunes of exposed shores down to the level 
of the storm tides, while the latter occurs further back in the 
mobile dunes except on sheltered shores, such as those of main¬ 
land bays and nearby islands, where it grows thickly down to high- 
water mark. Ammophila arenaria , a naturalised grass, also con¬ 
tributes to the building of both fore- and mobile dunes in the 
vicinity of Perth. Cakile and Arctotheca are also common in these 
open grass communities. 

Mobile Dunes 

In sheltered hollows behind the foredunes there is a greater 
variety of maritime plants. The species most commonly occur¬ 
ring are Tetragonia zey fieri, Scirpus nodosus, Calocephalus brownii, 
Carpobrotus aequilaterus and Spinifex longifolia. Not so abundant 
are Angianthus cunninghamii, Pelargonium drummondii, Ant her i- 
cum divaricatum and Senecio lautus. More rare and confined to 
this region are Sonchus megalocarpus and Atriplex isatidea. 

Towards the crests of those dunes the plant cover becomes 
closer and mainly consists of the larger shrubs, Myoporum 
insulare, Scaevola crassifolia, Olearia axillaris, Acacia cyclopis 
and the spreading clumps of Lepidosperma gladiatum. This low, 
wind-pruned shrubbery becomes taller and more luxuriant on the 
sheltered landward side of the mobile dunes, where dense thickets 
of Pelargonium and Lepidosperma and other shrubs fill the hollows 
in the transition area between these dunes and the coastal heath 
of the stable dunes. 

DUNE PLANTS AND THEIR ENVIRONMENT 

The seashore environment is a harsh one. The low fertility of 
the sand, its low humus content, low water holding capacity and 
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above all its instability prevent many species of the country flora 
from becoming established there. 

Wherever sand drift has been prevented (usually in attempts to 
protect coastal improvements) by systems of wind breaks and 
plantings of selected maritime plants, natural colonisation by 
maritime species, weeds and heath plants has slowly followed 
without resource to artificial watering or application of fertilisers. 
Such attempts at stabilisation prove the importance of the 
instability factor. The colonisation of loose sand is most seriously 
limited by the erosion, burial and sand blast of pioneer plants in 
their tender seedling stages. Even the survival of seedlings of 
maritime species which are highly adapted to their environment 
depends largely, in their early stages at least, on the length of 
growing time before they are subjected to the rigours of a sand¬ 
storm. 

In dunelands undisturbed by man the succession of species 
which leads to a heath vegetation on stable soil is being set back 
repeatedly by the seasonal ravages of wind and moving sand so 
that the open maritime community is maintained for very long 
periods of time. That this succession is taking place very slowly 
is evident if we observe the changes in the plant cover from the 
high-tide mark back into the hinterland. In places the coastal 
heath is advancing seaward and succeeding the maritime com¬ 
munity by invasion and competition. In other places the mobile 
dunes are overwhelming the heath and the succession starts afresh 
on the loose sands of the wandering dunes. 

Dune plants assume a variety of growth habits or life-forms, 
but three types of habit predominate There are the rhizomatous 
plants with considerable power of lateral and vertical growth; 
the prostrate mat shrubs and erect shrubs kept down to low 
spreading bushes by wind pruning. 

The rhizome habit of Spinifex, Scirpus, Ammophila and Lepido- 
sperma enables these species to stabilise large areas of sand by 
their laterally spreading foliage and to survive burial by the rapid 
vertical growth of their leafy shoots. The rhizomes also grow at 
successively higher levels in the accumulated drift and the matrix 
of fine roots produced from their nodes hinders the removal of 
sand should the plant become subject to erosion. 

The mat habits of Tetragonia, Carpobrotus, Scaevolu and 
Cakile protect, considerable areas of sand surface. The prostrate 
foliage also acts as a trap for low drifting sand so that accumula¬ 
tion adds to the stability of the plant and the protection of its 
tap root system. 

Woody species with an erect habit are kept stunted by wind 
pruning but spread laterally, mostly on their sheltered sides, pro¬ 
tecting the sand from further erosion. Olearia, Myoporum and 
Acacia assume this modified life-form in exposed situations with 
obvious dune-building effect. 

Other notable features of dune plants include their extensive 
root systems and the prevalence of succulent foliage. 
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There is no experimental data available on the water relation¬ 
ships and succulence of local dune plants so it is impossible at 
present to discuss how they fare for water throughout the l°ng 
dry summer. However, the perennial species show little outward 
evidence of suffering from drought and the majority of them remain 
green and succulent throughout the summer months in contrast 
to the shrivelled appearance of many sclerophyllous plants of the 
coastal heath. It is very likely that their deep root systems find 
ample water supplies in a habitat so close to sea level where the 
water table is at no great depth. 

Over half of the dune species have succulent foliage contain¬ 
ing varying amounts of water-storage tissue. This prevalence of 
succulence contrasts with the lack of it in the sclerophyllous vege¬ 
tation further inland. Succulent plants are common again in the 
saline soils of the more arid interior. 

The most extreme examples of succulence in the dunelands are 
the leaves of Carpobrotus consisting largely of water storage 
parenchyma, and the fleshy leaves of Tetragonia with their epi¬ 
dermal cells much inflated by stored water. It is this succulence 
of both leaves and stems which makes the pressing and drying of 
herbarium specimens of dune plants such a slow process. The 
fresh specimens should be steeped in boiling water for ten minutes 
to kill the tissues and remove much of the salt and so speed up 
the release of water from the cells to the drying papers in the 
press. 

There is much experimental evidence to suggest that plants 
growing in saline soils may become succulent as a result of the 
chemical effect of a high concentration of sodium chloride on the 
physiology of the tissues, promoting the development of water- 
storage parenchyma. The resulting succulence is not necessarily 
related to water shortage as was formerly supposed, but should 
these plants become subjected to drought their succulence may well 
alleviate their water shortage. 

Some species, e.g., Senecio lautus become more succulent the 
nearer they grow to the sea while others, e.g., Spinifex longifolia, 
although salt tolerant, show no variation in succulence over their 
range of distribution back from the shore. 

The geographical distribution of the species under discussion 
is interesting for it shows that most of these plants although 
restricted to the dunelands are widely spread along the seashores 
of Australia, while some ‘are common to the shores of Australia 
and other continents. 

Atriplex, Olearia, Calocephalus, Carpobrotus, Lepidosperma, 
Myoporum, Pelargonium and Spinifex hirsutus occur in dunes from 
Western Australia to Victoria. Anthericinn, Arctotheca, Sonchus 
and Tetragonia are common to South Africa and South-Western 
Australia. Arctotheca is known to be a recent migrant to our shores 
and Anthericum is perhaps a recent introduction. Cakxle and Salsola 
are widely spread along shores of Europe and Asia, the latter 
also growing on saline soils of inland areas much as it does in 
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Australia. Spinifex longifolia extends from Northern Australia 
down the west coast to the Swan River. The only species with 
relatively limited distributions are Angianthus, an endemic of the 
west coast and Acacia and Scaevola which extend from the south¬ 
west coast to South Australia. 

FIELD KEY TO SPECIES 

1 . Plants rhlzomatous with leafy shoots and fibrous roots from each 
node (sedges, rushes and grasses) . 2 

1. Plants not as above ... 5 

2. Erect shoots or “leaves” terete. Flower heads globose, brown 

Scirpus nodosus 

2. Leaves not terete . 3 

3. Leaf lamina semi-circular in section. Flower heads globular and 

bristly . Spinifex longifolia 

3. Leaf lamina long and thin . 4 

4. Lamina about 3 cm. broad, glabrous, dark green. Flowers in per¬ 
sistent panicles, dark brown Lepidosperma gladiatum 

4. Lamina about 3 cm. broad, with silky, silvery pubescence. Flower 
heads globular and bristly . Spinifex hirsutus 

4. Lamina about 1 cm. broad, glabrous, much inrolled in dry weather. 

Flowers in straw-coloured spikes . . Ammophila arenaria 

5. Woody shrubs or undershrubs with erect or decumbent branches 6 

5. Herbaceous plants, mostly with succulent stems and leaves 12 

6 . Foliage green, never grey or white .. 7 

6 . Foliage always grey or white . 10 

7. Leaves glabrous . g 

7. Leaves pubescent . 9 

8 . Leaves linear-lanceolate, thin, the tip hooked laterally. Flower heads 

stalked, axillary, globular and yellow (Wattle) . Acacia cyclopis 

8 . Leaves ovate-lanceolate, lieshy, sweetly aromatic. Flowers 2-6 
axillary, white. Fruit a purple berry Myoporum insulare 

8 . Leaves orbicular, fleshy, edges serrated, viscid when young. Flowers 

In spikes, pale blue .. Scaevola crassifolia 

9. Leaves stipulate, orbicular-renlform, edges crenellated. Flowers in 

umbels, pink Pelargonium drummondii 

9. Leaves ex-stipulate, oblanceolate-ovate, entire or remotely toothed. 
Flowers solitary, large yellow . Oenothera drummondii 

10. Leaves with ash-grey scaly tomentum. Fruit a small nut enclosed 

by two grey rhomboidal bracts . . . Atrip lex isatidea 

10. Leaves with fine grey or white tomentum .*... 11 

11. A rigidly much branched undershrub. Leaves narrow, pressed against 

the stem. Flowers in terminal, globular heads . Calocephalus brownii 

11. A sparsely branched, slender undershrub. Leaves narrow and spread¬ 
ing. Flower heads in racemes. Flowers deep yellow . 

Angianthus cunninghamii 

11. An erect shrub with close, aromatic foliage. Leaves narrow, crowded. 
Flower heads axillary, sessile. Flowers, greenish-yellow. Olearia axillaris 

12. Stem a tuberous root-stem stock with a crown of leaves at ground 

level 13 

12 . Stem branching above ground . 14 

13. Leaves lobed to pinnatifld, prickly toothed. Flowers in heads, yellow 

Sonchus megalocarpus 

13. Leaves strap-like, 0.5 cm. broad, straggling and succulent. Flowers 

in much branched racemes, white . Anthericum divaricatum 

14. Main stems prostrate, ascending at the tips 15 

14. Main stems ascending, not prostrate 18 

15. Leaves opposite, 3-slded, succulent .. Carpobrotus aequilaterus 

15. Leaves alternate .16 

16. Leaves broad, entire or slightly lobed but not dissected 17 

16. Upper leaves narrow-linear, much lobed or dissected. Flowers in 

terminal racemes, lilac coloured . Cakile marjtima 
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17. Leaves green, rhomboidal-linear, with papillose surface of water- 
storage cells. Flowers 1-4, axillary, greenish yellow Tetragonia zeyheri 

17. Leaves in large rosettes, grey-white. Flower heads yellow, daisy¬ 
like on stout axillary stalks . Arctotheca nivea 

18. Stems much branched to give a rigid, prickly bush. Leaves short 

and thick, tipped with a stiff spine. Flowers axillary, greenish and 
membranous Salsola kali 

18. Stems loosely branched and ascending to corymbs of daisy-like, 
yellow flower heads. Leaves variable, from linear entire to deeply 
pinnatifld ... Senecio lautus 

Spinifex longifolia (Fig. 1) Gi’amineae 

A stout perennial grass restricted to the dunelands. Rhizome 
much branched with erect shoots forming large spreading thickets. 
Leaves ensheathing the stem in their lower half, the leaf sheath 
thin, papery and truncated, and fringed with silky hairs where it 
expands to the free leaf blade. Blade long, glabrous, semi-circular 
in section, slightly channelled on the upper face and finely grooved 
on the lower or outer face. Plants dioecious. Flowers in closely 
clustered racemes interspersed with numerous papery bracts to 
form bristly, globular hpads. Female heads more bristly than males, 
about 10 in. in diameter on maturity, falling from their stalks when 
dry and distributed by wind, releasing seeds gradually. Flowers: 
May-June. Fruits maturing in December. 

Spinifex hirsutus (Fig. 2) Gramineae 

A perennial grass of the foredunes with stout rhizomes or 
“runners” buried in the drift sand, and erect shoots bearing silky 
and silvery leaves. Leaves ensheathing the stem for some distance 
then expanding to the free blade. Blades long and flat, up to 3 
cm. broad, with a complete cover of short, silky hairs on both 
surfaces and outer side of sheath. Plants dioecious. Flower heads 
very similar to S. longifolia but Finely pubescent. Flowers: June- 
July. Fruits maturing in summer. 

The four species of the genus Spinifex are restricted to the 
seashores of Asia and Australia. Of the two species found in this 
State, S. longifolia extends from Northern Australia down to the 
Swan River, while S. hirsutus encircles the continent and extends 
to New Caledonia and New Zealand. 

On our exposed shores, S. hirsutus is most abundant just above 
high-water mark of winter tides where it builds the foredunes. 
S. longifolia is mostly concentrated in the mobile dunes, except 
on sheltered shores such as the eastern and northern shores of 
Rottnest and Garden Islands, where it often grows thickly down 
to high-water mark. 

The predominant grasses of the so-called ‘spinifex country’ of 
the more arid parts of Western Australia belong to the genus 
Triodia and not Spinifex, although the spiny nature of some of 
them would more appropriately qualify them for the name Spinifex 
— ‘thorn maker’ in allusion to the pungent leaves of the Asiatic 
species, the first to be described. 
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Ammophila arenaria (MaiTam Grass) (Fig. 3) Gramineae 

A perennial grass with much branched rhizomes and fine 
fibrous roots. Erect shoots often much buried in drift sand. Leaves 
up to 3 ft. long and 1 cm. broad, ending in a sharp point; upper 
or inner surface finely grooved and glaucous, lower or outer 
surface green, shiny and smooth. Leaves much * inrolled in dry 
weather to give a tubular effect. Flower spikelets in long, cylin¬ 
drical, straw-coloured spikes on stalks much exceeding the foliage, 
Flowers: Spring. 

Marram Grass is native to the sand dunes of the western 
coasts of Europe where it is also widely hand propagated to 
stabilise wandering dunes. Introduced into Australia for this 
purpose, it has proved more successful than any native species in 
arresting coastal sand drift. 

Considerable areas of wandering dunes between Swanbourne 
and Fremantle, and in the Albany and Warren River districts 
were engulfing valuable hinterland until arrested by plantings of 
Ammophila. The local method of propagation is to plant shoots 
in rows spaced about 3 ft. 6 in. apart and set at right angles to the 
prevailing wind. The grass thrives in mobile beach sands and 
readily grows through deep lresh sand drifts so that a well- 
established tussock may accumulate a pile of sand to a depth of 
eight feet in the course of a year. The extensive fibrous root 
system and much branched rhizome growing at successively higher 
levels in the accumulating sand, increase the stability of the 
arrested drift against wind erosion. 

With stabilisation of the sand other dune species appear in 
the shelter of the Ammophila community. The changing environ¬ 
ment brought about by the plant competition, together with the 
changes in soil conditions inherent in stabilisation and colonisa¬ 
tion, causes the Marram Grass to die out. Such change in the 
Marram Grass community is seen at Swanbourne where Acacia 
cyclopis, Pelargonium drummondii and other shrubs have succeeded 
the Ammophila plantings and developed a thick dune scrub in 
which many of the dead tussocks of Ammophila still persist. 

Scirpus nodosm s* (Knotted Club Rush) (Fig. 4) Cyperaceae 

The persistent and distinctive fruiting stems of this rush are 
readily recognisable throughout the year in sand dunes, on lime¬ 
stone cliffs and about the edge of salt marshes or inland waters. 
It is a species common to South Africa, Australasia, New Zealand 
and South America. 

Rhizomes radiating, bearing fibrous roots and erect shoots at 
close intervals. Erect shoots rigid, terete, up to 24 in. and 3 mm. 
diameter, pungent pointed. Leaves reduced to papery sheaths about 
the base of the shoots. Flowers in globular heads, about 1.5 cm. 
diameter, at the top of the erect stems, subtended by a stout bract 
which appears to be a continuation of the stem. Flowers incon¬ 
spicuous, surrounded by a system of small brown bracts. Flowers: 
September-December. Fruiting heads persistent. 


9 


Lepidosperma gladiatuvi (Coast Sword Sedge) (Fig. 5) 

Cyperaceae 

The stiff sword-like leaves and persistent flower spikes readily 
distinguish this maritime sedge from other dune plants. It is most 
abundant in hollows behind the mobile dunes, and along the crests 
of the dunes. 

Stems subterranean, bearing closely packed erect shoots to 
form dense thickets. Leaves sword-like, biconvex, up to 3 cm. 
broad and razor-edged. Flowering stems similar to leaves but 
thicker, bearing a dense panicle of flowers. Flowers inconspicuous, 
surrounded by a series of light brown bracts darkening with age, 
on the persistent panicles. Flowers: Spring. Fruit a nut. 

Anthericum divaricotum (Fig. 6) Liliaceae 

A native of coastal sands of the Cape Peninsula, South Africa. 
It is very likely a recent natural migrant to our coast and cert¬ 
ainly it has become most abundant in the dunelands in the last 
ten years. 

Stem tuberous, subterranean, bearing a dense crown of pros¬ 
trate straggling foliage. Leaves strap-like, 0.5 cm. or more broad, 
leathery, deep-green and orange towards the base. Inflorescence 
borne on a stout peduncle, much branched, rigid, up to 2 ft. 
Flowers in racemes, greenish-white. Perianth lobes, 6, recurved, 
with a bronze stripe down the centre and a yellow spot towards 
the base. Flowers: June-Septembcr. Mature fruiting inflorescence 
rolls about in the wind dispersing seeds from the capsular fruits. 

Atriplex isatidea (Coast Saltbush) (Fig. 7) Chenopodiaceae 

This Atriplex is very sparsely distributed along the mobile 
dunes to which it is restricted. An erect, loosely branched shrub 
with distinctive ashen foliage and cream-grey bark on the main 
branches. Old plants up to 10 ft. with a distinct tree habit are occa¬ 
sionally encountered. Leaves fleshy, entire, ellipsoidal, about 5 cm. 
long, with a close ash-grey to white scaly tomentum. Flowers in¬ 
conspicuous, in small globular clusters on much-branched, terminal 
panicles. Flower clusters predominantly male or female, but often 
a mixture of both. Flowers: December-January. Mature fruit nut¬ 
like, enclosed between two rhomboidal bracts united in their lower 
half, about 8 mm. long, greyish-white, flushed with pink and bear¬ 
ing one or two irregular teeth or horns from their convex surfaces. 
Mature fruits, May-June. 

Salsola kali (Prickly Saltwort) (Fig. 8) Chenopodiaceae 

Salsola is not a common plant in the dunelands but it may be 
locally abundant on sheltered beaches where its fruits have accu¬ 
mulated from tidal and wind drift. It often features early in the 
plant succession on dunelands which have been levelled or other¬ 
wise disturbed. 

An annual or perennial growing up to 3 ft. in a rigid, densely 
branched, symmetrical bush. Both stems and leaves are fleshy with 
a particularly glassy surface in vigorously growing plants. Leaves 
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stem-clasping, arching away from the stem and ending in a stiff 
spine, about 1 cm. long, semi-circular in section. Flowers solitary 
in the axil between the stem and a group of three leaves, incon¬ 
spicuous and green. Perianth lobes 5, pale green, developing a 
conspicuous horizontal, membranous expansion which persists about 
the developing nut-like fruit to give an overall false fruit about 
1 cm. diameter. Flowers: Spring. 

Salsola is a cosmopolitan species occurring on saline soils of 
the more temperate regions of the world. In Australia it occurs 
cn both the seashore and salty tracts well into the arid interior. 

Like many maritime plants, Salsola accumulates considerable 
amounts of alkaline salts in its sap; so much so that in Europe it 
was formerly collected and burnt to obtain soda from the ash for 
the manufacture of glass and soap. The plant is well named: 
Salsola, from Latin, salsus, salted; and kali, from an Arabic word 
originally meaning the calcined ashes of Salsola and Salicornia, 
and afterwards transferred to these plants themselves as a 
vernacular name. 

Tetragonici zeyfieri (Sea Spinach) (Fig. 9) Aizoaceae 

A widely spreading mat plant with flexible prostrate stems 
bearing numerous erect succulent shoots. Leaves succulent, glisten¬ 
ing with surface water-storage cells, triangular ovate, tapering 
to the leaf stalk. Flowers 1-4 axillary with 4 spreading greenish- 
yellow perianth lobes. Stamens numerous. Styles 4. Mature fruit 
leathery and nut-like, sub-globular with four prominent ribs or 
angles extending up to the persistent perianth lobes. 

This plant is edible but much inferior to the garden spinach, 
Spinacea oleracea (Chenopodiaoeae). The long-lived plants of 
Tetragonia thrive in the path of drifting sand where fresh and 
rapid growth follows each light burial. Its habit and immense root 
system holds the plant fast in the fiercest wind erosion in blow¬ 
outs. 

Carpobrotus aequilaterus (Pig-face) (Mesembryanthemum 
aequilaterale) Aizoaceae 

A common mat plant of the mobile dunes and limestone cliffs. 
Stems stout, prostrate. Leaves opposite, joined at the base about 
the stem, succulent, triangular in section, glaucous green and pink 
on withering. Flowers solitary within the small terminal pair of 
leaves. Perianth lobes 4, succulent. Petals numerous, brilliant 
cerise pink, grading into the numerous stamens. Styles 8-10. 
Flowers: September-October. Fruit succulent, with 8-10 loculi 
containing numerous seeds in much mucilage; edible. 

This species is indigenous to the seashores of Australia and 
should not be confused with the more familiar Carpobrotus edulis, 
“the Hottentot Fig” or “Pig-face” introduced from South Africa 
and become naturalised on the coastal plain about Perth. C. edulis 
has thicker and longer dark green leaves and larger flowers rang¬ 
ing from yellow to flesh pink but never cerise. 
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Cakile maritima (Sea Rocket) (Fig. 10) Cruciferae 

The genus Cakile has four species, all of which are maritime 
plants. Three species, including C. maritima, inhabit sandy shores 
of Europe, North Africa, Western Asia and Australia, while 
C. arabica is endemic to the shores of Central Arabia. The generic 
name is derived from quaqulleh , the Arabic name of C. arabica. 
On our shores the Sea Rocket is most abundant on beaches just 
about high-water mark of storm tides, or along drift slopes of 
blow-outs. 

A smooth and succulent low spreading annual or perennial. 
Leaves fleshy, sessile, oblong, varying from entire to much lobed 
or dissected. Flowers in terminal racemes. Petals 4, lilac-coloured, 
stamens 6. Flowers: throughout the year. Fruit a constricted pod, 
the lower half top-shaped, with two slight horns, the upper portion 
spindle-shaped. A single seed in each portion. Unlike most crucifers 
the pod does not open to release the seed but the two portions of 
the fruit fall separately from the stalk and are dispersed by tide 
and wind. The seed germinates through the fruit wall. 

Acacia cyclopis Leguminoseae-Mimosoideae 

This coastal wattle is common in dunelands, on limestone 
outcrops and limestone soils of the coastal plain. In exposed situa¬ 
tions the pruning effect of wind produces low spreading shrubs, 
while in sheltered stations it is more tree-like with several spread¬ 
ing main branches bearing a canopy of foliage often reaching 
down to the ground. 

Leaves oblong-lanceolate, the tips hooked laterally, up to 9 
cm. by 1 cm. Three veins usually more prominent than the rest. 
Flower heads, 2 or 3 on short stalks in the axil of the leaf, globu¬ 
lar, 5 mm. broad. Flowers, minute, numerous, yellow. Flowers: 
December-March. Fruit, a typical legume or pod, curved and 
becoming much twisted on drying and opening. Seeds shiny black, 
encircled by a bright orange-red seed stalk in a double fold. 

Pelargonium drummondii Geraniaceae 

This “wild geranium” is indigenous to* maritime sands about 
Australia. It occurs in great abundance in parts of the coastal 
heath, especially on limestone soil, but is equally at home in 
hollows of the mobile dunes. 

A perennial undershrub with stout spreading stems and softly 
hairy foliage. Leaves ovate-cordate or rcniform, about 6 cm. broad 
with several lobes and crenellated edges; leaf surface softly hairy, 
like the young stems; stipules stem clasping. Flowers, 4-20 in an 
umbel on a stiff peduncle, sepals 5, prominent and hairy; petals 5, 
pink streaked with red. Flowers: August-October. Fruits distinc¬ 
tive, each of the five carpels splitting on maturity to release the 
seed enclosed in the outer portion of the carpel which becomes 
spirally twisted and fringed with spreading silky hairs. 

Named for James Drummond, a farmer and botanist in colonial 
Western Australia from 1829 to 1863, whose large collections and 
notes of the native flora made an invaluable contribution to the 
world’s knowledge of Western Australian plants. 
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Oenothera drummondii (Evening Primrose) (Fig. 11) 

Onagraceae (Oenotheraceae) 
This garden escape, a native of coastal Texas, is spreading on 
drift sands in the Cottesloe and City Beach districts. It has become 
naturalised along the shores of several countries. 

A low bushy perennial with sparsely branched stems. Leaves 
simple, oblanceolate to ovate, entire or remotely toothed, up to 5 
cm. long, but variable in size, softly pubescent. Flowers large, 
yellow, solitary and axillary. Flower buds erect; calyx-tube 2-4 
cm. long, pubescent, the four free calyx lobes 2-3 cm. long and 
reflexed in pairs. Petals four, obovate, 3 cm. long, opening at night 
and withering to reddish yellow next day. Stamens 8. Style with 
four prominent lobes. Flowers: Summer. Fruit a capsule, 3-4 cm. 
long, cylindrical and ribbed, curved. Seeds brown and fusiform. 

Named for Thomas Drummond, a Scottish botanist who 
collected in North America, died 1835. 

Myoporum insulare (Boobialla) (Fig. 12) Myoporaceae 

A large spreading shrub most common towards the crests of 
the mobile dunes on both their exposed and sheltered slopes. 

Leaves alternate, mostly ovate-lanceolate up to 7 cm. long, 
fleshy, minutely glandular and sweetly aromatic. Leaf edges entire 
or with a few serrations. Flowers 2-6 axillary, cup-shaped, 6 mm. 
diameter, corolla of five white petais united in their lower half, 
finely hairy within. Stamens usually 4 or less by abortion. Anthers 
purple when fresh, fading to brown. Flowers: Spring. Fruit a 
succulent berry, dark purple and about 7 mm. diameter when ripe. 

Scaevola crassifolia (Fig. 13) Goodeniaceae 

A low, wide-spreading undershrub restricted to mobile dunes 
and limestone cliffs near the sea in south-western Australia and 
South Australia. Leaves more or less orbicular with serrated 
edges, deep green, fleshy, finely glandular, the viscid secretion of 
the young foliage often with much sand adhering. Flowers in 
Terminal spikes, pale blue and sweetly scented. Corolla tube 5-lobed 
and split to the base on the inner side, a character typical of the 
genus and one which suggested the name Scaevola —a Roman 
family name, meaning “left-handed” from scaevus, left: alluding 
to this one-sided fan-like corolla. Stamens 5, soon withering. Style 
with terminal purse-like cup or indusium enclosing the stigma. 
Flowers: Ndvember-December. 

Otearia axillaris (Fig. 14) Compositae 

The smoky-grey bushes of Olearia are a conspicuous feature 
of coastal vegetation. This maritime shrub is found throughout 
the dunes and on limestone cliffs but is best developed in the 
coastal heath where it often dominates large areas of stable dune. 

Shrub up to six feet with dense, soft, aromatic grey foliage. 
Leaves crowded, about 1 cm. long and 1-3 mm. broad, oblanceolate 
to linear, margins entire and slightly recurved. Under surface with 
a fine white tomentum like the young stems, upper surface much 
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less so. Flower heads axillary, sessile, about 1 cm. long. Flowers 
few in each head, yellowish, surrounded by small white bracts. 
Flowers: February-April. Fruits with pappus of straw-coloured, 
spreading hairs. 

Angianthus.cunninghamii (Fig. 15) Compositae 

This species is restricted to the seashore between Dirk Hartog 
Island and the Swan River. Its distribution is very patchy, some 
dune areas having frequent stands of it, others none. 

An openly branched shrub about 18 in. high with both stems 
and leaves whitened by a fine, soft tomentum. Leaves spreading 
and slightly recurved, about 1.5 cm. long, oblong cuneate to linear 
and obtusely tipped. Flower heads in terminal racemes, ovoid- 
globose, 0.5 cm. diameter, the stalk leaves grading into bracts 
about the head. Flowers numerous, minute, deep yellow, in pairs 
surrounded by yellowish, membranous bracts. Flowers. February. 
Fruit with a deciduous, minute ring-like pappyis. 

The species is named in honour of Alan Cunningham, an 
English botanist who accompanied King on his survey voyage 
about Australia between 1812 and 1822. Cunningham discovered 
this species at Dirk Hartog Island. 

Calocephalus brownii (Fig. 16) Compositae 

This attractive cushion bush is found in the mobile dunes and 
in sandy pockets of limestone cliffs. It is endemic to the seashore 
of southern Australia. 

Stems densely branched at wide angles, slender but rigid, a 
fine white tomentum completely obscuring the greenness of both 
stems and leaves. Leaves linear, up to 1.5 cm. long and about 1 
mm. broad, pressed close to the stem. Flower heads globular, 
terminal on shoots, about 1.5 cm. diameter. Flowers tubular, 
yellow, in groups of 3 surrounded by white woolly bracts. Flowers: 
January-February. Fruit with a pappus of 10 plumose-ciliate scales. 

Senecio lautns (Fig. 17) Compositae 

Senecio is essentially a coastal heath plant but extends into 
sheltered hollows of the mobile dunes or establishes itself annually 
amongst the foliage of mat shrubs. 

Annual or perennial loosely branched low bushes. Leaves 
simple linear or remotely toothed or deeply pinnatifid, stem clasp¬ 
ing at the base, slightly succulent and light green. Flower heads 
about 2 cm. diameter, in flat-topped clusters, daisy-like, with 
spreading ray florets and compact disc florets, both yellow. Mature 
fruit with a pappus of fine, white spreading hairs. 

The generic name is from the Latin, senex, an old man: allud¬ 
ing to the pappus; and lautus, splendid. 

Arctotheca nivea (ArctoUs nivea) (Fig. 18) Compositae 

This plant is readily distinguished by its handsome greyish- 
white rosettes of foliage often thickly clustered just above high- 
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Fig. 17 .—Senecio lautus 


water mark of winter tides or on sand drifts throughout the dune- 
lands. 

An annual or perennial with much-branched, fleshy prostrate 
stems expanding into rosettes of fleshy, ovate and slightly lobed 
leaves about 8 cm. diameter. The whole plant with a fine white 
tomentum often peeling from the upper surface of the leaves. 
Flower heads globular in bud stage, about 2 cm. diameter, on 
stout axillary stalks, daisy-like on opening. Flowers small, yellow, 
the short outer ray florets surrounding the crowded disc florets. 
Flowers: May-June. Fruits covered with a thin brown wool. 

Arctotheca is native to sea shores of South Africa. It was first 
recorded on our coast at Bunbury about 1928 and has now spread 
along many miles of the coast. 





Fig. 18 .—Arctotheca nivea 
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Sonchus rriegalocarpiis (Dune Thistle) Compositae 

This thistle is sparsely distributed through the mobile dune, 
usually in the shelter of mat shrubs. It differs from the common 
Sow Thistle, Sonchus oleraceus mainly in its perennial habit and 
coarser foliage. The tuberous root-stem stock proliferates new 
shoots each season. 

Leaves stiff and leathery, more or less pinnatifid, with rounded, 
prickly-toothed lobes, the leaf bases clasping the stem with two 
rounded lobes. Flower heads in irregular corymbs, an involucre 
of bracts about 2 cm. long surrounding the numerous, yellow, 
ligulate flowers. Flowers: Spring and Summer. Fruits ovate- 
oblong, about 7 mm. by 3 mm. winged along the edges, smooth, 
surmounted by a pappus of fine white hairs. 

This species is thought to be endemic in Australia and Tas¬ 
mania, whereas 8. oleraceus is cosmopolitan. 
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A NEW SPECIES OF FROG OF THE GENUS 
CRINIA 

By M. J. LITTLEJOHN, Zoology Department, 

University of Western Australia. 

1. INTRODUCTION 

Moore (1954) using genetical isolation as a criterion fdr 
biological species, demonstrated the presence of a sibling (or 
morphologically indistinguishable) species of the genus Crinia 
Tschudi in Western Australia, namely C. insignifera Moore. This 
species had previously been included with C. signifera Girard as 
one morphological species, the latter species now being restricted 
to eastern Australia. 

Main (1957) confirmed Moore’s findings and showed that 
actually three sibling species rather than one had been included 
with C. signifera, on the basis of genetical isolation as indicated 
by in vitro crosses. The taxonomical position was then shown as 
two eastern species: C. signifera and C. par insignifera Main; and 
two western species: C. insignifera and C. pseudinsignifera Main. 
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Morphologically distinct and sibling species of Crinia known 
from Western Australia could readily be identified in the field by 
the distinctness of the male breeding call; which has been con¬ 
sidered to have an important function in maintaining reproduc¬ 
tive isolation between species of frogs breeding together. 

In the course of an investigation into distinctness and varia¬ 
tion of male breeding call in Crinia a new population possessing 
a distinctive and previously unrecorded call was found at Wil¬ 
garup, 7 miles north of Manjimup. This new call-type population 
was subsequently found at numerous locations to the east of 
Wilgarup. 

2. MORPHOLOGICAL RELATIONSHIPS 

This new species cannot be distinguished on external morph¬ 
ology from two apparently closely related western species, 
C. insignifera and C. pseudinsignifera, which are considered by 
Main (1957) to be siblings. Measurements of snout-vent lengths 
have been made with vernier calipers for mature males of 
C. insignifera and C. pseudinsignifera by Main (1957) and for the 
new species by the author. No significant differences have been 
found. 

3. CALL STRUCTURE AND ANALYSIS 

In structure the male breeding call of the new species shows 
closest resemblance to that of C. insignifera, but is of longer dura¬ 
tion and lower modulation frequency. Both calls may be described 
as “squelches.” The call of C. pseudinsignifera has similar charac¬ 
teristics to those of C. insignifera, over which is superimposed a 
secondary four pulsed modulation. This call may best be described 
as a “bleet,” and as it is quite distinct from the other two, no 
detailed analysis is included. 

Samples of calls, obtained in the field using a portable tape 
recorder, were analysed on a cathode ray oscilloscope, and the 
resulting traces photographed. Measurements of call duration and 
modulation frequency (i.e., pulses per second) were then deter¬ 
mined from the photographed traces. Call repetition rate was deter¬ 
mined by measuring, with a stopwatch, the time taken for an 
individual frog to make 10 successive calls. 

Measurements for two analysed samples of calls, one for the 
new species from Wilgarup, the other for C. insignifera from 
Caversham, 9 miles north-east of Perth, are given in the table at 
the end of the paper. 

Samples for each species recorded at different temperatures in 
other locations, when analysed, showed that the distinctness was 
maintained. 

The calls are quite distinct to the ear, and the samples 
measured can be taken as representative of each species. The clay 
and coastal “races” of C. insignifera discussed by Main (1957) may 
represent extreme variants of call. Samples of calls recorded from 
clay and sandy areas, when analysed, show no marked differentia¬ 
tion; particularly when compared with calls of the new species. A 
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detailed consideration of these “races” will be presented in a later 
publication. 

4. DISTRIBUTION AND HABITAT 

The distribution of C. pseudinsignifera is extensive and allo- 
patric to C. insignifera with which it becomes contiguous along 
the Darling Scarp. It generally breeds in any temporary ponds 
throughout this range. C. insignifera breeds in the summer dry 
sand and clay swamps of the Swan Coastal Plain, from Caro 
Swamp, 90 miles north of Perth, to Dunsborough, 166 miles south 
of Perth. The eastern and southern limits appear to be determined 
by the Darling and Whicher Scarps respectively. 

The new species breeds in the sandy swamps which are dry 
in summer. These swamps border the main road to Pemberton, 
from Wilgarup to Manjimup and extending east. Its entire geo¬ 
graphical range appears to be included within that of C. pseud - 
insignifera. The western limit of range of the new species is at 
Wilgarup, for although numerous traverses were made to the 
north, west and south-west, no extensions of range were discovered. 
Wilgarup is approximately 50 miles south-east of the most south¬ 
eastern limit of range for C. insignifera, namely 11 miles east of 
Busselton. The area between these locations is of hilly topography, 
and generally covered with prime jarrah forest. No suitable breed¬ 
ing sites were seen during the traverses of this region. 

Extensive sandy swamps occur for some 70 miles near the 
southern coast from Windy Harbour to Augusta. This region is 
subjected to an annual rainfall of 40-50 in. Of the three species 
only C. pseudinsignifera has been heard calling. The absence of 
the two other populations may be attributed to some factor asso¬ 
ciated with the permanent nature of the swamps. 

5. INTERFERTILITY 

To further substantiate the status of this new species four 
controlled in vitro crosses were made using the technique of Rugh 
(1948). 

(A) Three crosses:—9 C. insignifera X $ new species, Wil¬ 
garup; with controls 9 C. insignifera, Guildford X S C. insigni¬ 
fera, Guildford, gave the following percentage survival of larvae 
to hatching. Initial egg numbers are given in parenthesis. 1. 61% 
(46) experimental; 84% (32) control. 2. 68% (41) exp.; 89% (44) 
control. 3. 29% (28) exp.; 96% (23) control. These results indicate 
consistent reduced larval viability between C. insignifera and the 
new species. 

(B) One cross:—9 C. pseudinsignifera, Cape Riche X $ new 
species, Wilgarup; gave a survival to hatch of 92% from 95 eggs. 
The control cross, 9 X $ C. pseudinsignifera Cape Riche gave a 
survival to hatch of 96% from 100 eggs. 

In the light of this latter result it is of interest to note that 
Moore (1955) in his review of artificial hybridisation in Amphibia 
has deserbed how morphologically distinct species, when crossed, 
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may produce apparently normal larvae at hatching. However, the 
hybrids of many of these crosses fail to reach metamorphosis, and 
when examined cytologically are often found to be gynogenetic hap- 
loids (i.e., sperm penetration has initiated cell division but there 
js no contribution of chromosome material to the egg). This may 
be the case in the C. pseudinsignifera cross, but cytological 
evidence is not at present available. 

Since these two populations occur sympatrically without call 
intergrades they may be presumed to be valid species. 

6. BREEDING BEHAVIOUR 

a. Calling Season 

Choruses of C. insignifera are generally heard from late May 
through to September; while those of C. pseudinsignifera from the 
area of overlap with the new species may commence 2-3 weeks 
earlier, but become reduced in volume by early August. Choruses 
of the new species do not develop until late July and persist until 
early September. There is considerable overlap of calling season 
in all three species, but least between the new species and 
C. pseudinsignifera. 

b. Calling Position 

Males of the new species call when floating in deep water 
towards the centre of ponds. Those of C. insignifera, while often 
found in this position, may also call in the shallower water at the 
edges of the breeding sites. C. pseudinsignifera males arc generally 
found calling in shallow water at the edges of ponds, particularly 
when calling males of the new species are present. In this situa¬ 
tion some segregation is evident, and this may act as a partial 
isolating mechanism. 

c. Calling Temperature 

Since males of all three species call while partially immersed 
in water they are likely to be influenced by water rather than air 
temperature. Water temperatures when calls were heard ranged 
from 7.5 to 16.25° C. for C . insignifera, 7.0 to 21.0° C. for C. pseud¬ 
insignifera, and 7.0 to 13.5° C. for the new species. Thus there are 
broad and overlapping ranges. 

Oviposition may occur over more restricted ranges but suffici¬ 
ent data on this point are at present lacking. 

7. DISCUSSION AND DESCRIPTION 

The population discussed exhibits the following character- 
ics:—(1) The possession of a distinct and constant male breeding 
call. (2) The indications of inviability with C. insignifera by in vitro 
crosses. (3) The absence of intergrade in call or geographic range 
with C. insignifera. (4) The distinctness of call, absence of inter¬ 
grade, and sympatry with C. pseudinsignifera . 

These features taken together indicate a population which 
deserves status as a full species, which may be designated as 
follows:-— 
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Crinia subinsignifera sp. nov. 

Description: Sibling with Crinia insignifera and Crinia pseud- 
insignifera; cannot be distinguished from Parker’s (1941) descrip¬ 
tion of Crinia signifera signifera. 

Body Lengths: Samples of specimens (all breeding) from three 
localities gave the following mean snout-vent measurements:— 
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Wilgarup 
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mm. 
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1 
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12 
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Inviability: In vitro crosses ? insignifera X # subinsignifera 
show reduced larval viability. 

Diagnosis: The new species, like its closest local relatives, 
C. insignifera and C. pseudinsignifera, cannot be physically dis¬ 
tinguished, on present knowledge, from C. signifera. Its diagnosis 
depends entirely on call characteristics. The call is a long low- 
pitched “squelch” of 0.71 seconds' mean duration and 140 cycles 
per second modulation frequency, repeated slowly and regularly. 
The call of C. insignifera, as typified by the Caversham sample, 
is a shorter higher-pitched “squelch” of 0.25 seconds’ mean dura¬ 
tion and 240 cycles per second mean modulating frequency, 
repealed rapidly. The call of C. pseudinsignifera is a short four- 
pulsed “bleet,” showing strong secondary modulation, and repeated 
rapidly. 

Type locality: Swamps by the 181 mile peg on the main Perth 
to Pemberton road at Wilgarup, 7 miles north of Manjimup. 

Range and habitat: Generally east of Wilgarup and Manjimup; 
north of the prime karri forest zone and prime jarrah forest zone, 
in a narrow band broadening to the south-east; to Lake Matilda; 
through the Vale of Kalgan; south of the Stirling Ranges to the 
Green Range; then south to the coast. Confined to the sandy 
swamps of this region which are dry in summer. 

Type: No. 367/56 in the collection at the Zoology Department, 
University of Western Australia (to be transferred to the Western 
Australian Museum). Tape recording and photographs of oscilloscope 
traces of typical calls of C. insignifera, C. pseudinsignifera and 
C. subinsignifera will be lodged with the type material. 
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TABLE 1.—ANALYSIS OF CALL SAMPLES 



Location . 

C. subinsignifera 

C insignifera 

Call 

Wilgarup 

Caversham 

Characteristics 

Water Temperature 

-j 

o 

o 

p 

1 

13.0° C. 

' 

No. of Individuals 

11 

25 


Range' . 

0.59-0.81 

0.18-0.29 

Call Duration 

Mean . 

0.71 

0.25 

(In seconds) 

Standard Deviation 

0.07 

0.03 

Standard Error of 
Mean . 

0.02 

0.01 


No. of Individuals 

11 

25 

Call Modulation 

Range . 

106-173 

164-311 

Frequency 

Mean . 

140 

240 

(in cycles per 

Standard Deviation 

23 

30 

second) 

Standard Error of 
Mean . 

7 

6 

Call Repetition 

No. of Individuals 

7 

28 

Rate 

Range . 

38.4-53.2 

7.5-12.4 

(Time in sec- 

Mean . 

47.1 

10.1 

onds tor ten 

Standard Deviation 

5.5 

1.1 

successive calls 
to be made) 

Standard Error of 
Mean . .. 

2.1 

0.2 


A NEW BURROWING FROG FROM WESTERN 
AUSTRALIA 

By A. R. MAIN, Zoology Department, University, W.A. 

Field collections from the Wheatbelt and inner pastoral areas 
have yielded a number of specimens of an undescribed species of 
frog belonging to the genus Neobatrachus Peters, a genus now 
revived to include species related to N. pictus Peters which have 
hitherto been included within the genus Heleioporus Gray. 

Calling males of the new species were found with N. centralis 
(Parker), N. wilsmorei (Parker) and N. pelobatoides (Werner) at 
Morawa in 1953. A breeding congress of the new species and centralis 
was observed at Queen Victoria Spring in January 1955 (Slater and 
Lindgren, W. Austr. Nat., 5 : 17). Breeding congresses have also 
been observed at Ebano Creek (Mingencw/Morawa Road) and at 
Gnoolowa Hill (18 miles north of Mingenew). Specimens have also 
been collected from a number of localities in the Wheatbelt. Where 
the new form occurs sympatrically with other species of the genus 
mating is exclusively intra-specific; no inter-specific clasping or 
morphological intergrades have been seen. It is therefore con¬ 
cluded that the new form represents a distinct biological entity 
which should be recognised as a valid taxonomic species and is des¬ 
cribed below as 
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Neobatrachus sutor sp. nov. 

Type specimen: Holotype, c? no. 22/57 in the Zoology Depart¬ 
ment collection collected March 18, 1957, from a breeding congress. 
Allotype 9 no. 21/57 as for holotype. 

Type Locality: Gnoolowa Hill, 18 miles north of Mingenew. 

Description: Head broad, high, snout rounded, tympanum indis¬ 
tinct, fingers well developed, “toes webbed to tip, outer shorter than 
third, large metatarsal tubercle edged in black. Tongue broadly 
oval, truncated and notched behind. Vomerine teeth prominent, 
short slightly oblique row between the choanae. 

Dorsum smooth, bright yellow, with insular or irregular dark 
brown markings. Lacks the striping of N. wilsmorei, and the 
minute dorsal spicules of centralis, both of which species are larger 
than sutor. N. pelobatoides is about the same size but has a wider 
flatter head and a very warty skin. 

Male with diffuse nuptial pad on upper surface of first and 
second fingers. 

Length: Snout to cloaca, range, cf, 3.50-4.07 cm., mean 3.72 cm. 
(S.D. dz 0.158) (18 specimens); 9, 3.36-4.20 cm., mean 3.88 cm. 

Call: Short repetitive tapping. Because of the call this frog 
has been known by children in the north-eastern Wheatbelt as 
“The Shoemaker Frog” (Miss J. Arnold, pers. comm.) whence the 
specific name. Breeds only after warm summer rains. 

Range: Outer Wheatbelt and inner pastoral areas from the 
Murchison River to east of Kalgoorlie. 

FROM FIELD AND STUDY 

Diamond Dove at Lower Cluttering .— 1 To the records of recent 
occurrences of the Diamond Dove (Geopelia cuneaia) in the south¬ 
ern part of the State (see W.A. Nat., vol. 5, pp. 14, 96, 104 and 142) 
I have to add one from Lower Chittering. On February 7 and 8, 
1957, and again on March 13, I saw a small dove, with white spots 
on the wing, on my property. It kept to the ground near the house 
and on the back lawn. I have never seen the species in this locality 
before. 

—ERIC SCHMIDT, “Marbling,” Lower Chittering. 

Shrike-Tit at Narpumip. A group of Western Shrike-Tits 
(Falcunculus frontaius) was observed in a stand of eucalypts 
adjacent to the Albany Highway at Narpunup (11 miles north of 
Mount Barker) on May 22, 1955. Attention was drawn to their 
presence by their insistent and excited calling. Investigation 
revealed a pair engaged in rapid pursuit-and-evasion display 
through the treetops, interspersed with vigorous calling as the 
birds briefly perched. The behaviour was similar to the courtship 
display of the Rufous Whistler (Pachycephala rufiventris) though 
without the pronounced see-saw movements. Only two birds were 
seen, but the quantity of song indicated the presence of more 
hirds obscured in the foliage of adjacent trees. 

— L. E SEDGWICK, Subiaco. 
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KING'S PARK AS AN INDIGENOUS PARK 
A NATURAL HISTORY APPRAISAL 

BY A COMMITTEE OF THE WESTERN AUSTRALIAN 
NATURALISTS'' CLUB* 

The magnificent statue of Forrest by Bertram Mackennal looks 
down from the Park which he reserved for the people for all time, 
and which succeeding generations have done, and are still doing, 
their best to desecrate. Of the Park. Forrest said: “This will enable 
the children a thousand years hence, to see what the bush was like 
when Stirling came here to found a City.” But unless something is 
done the despoilers of this or some future generation will endeavour 
to filch the people’s heritage for purposes that Forrest would never 
have permitted. 

—VICTOR COURTNEY. All I May Tell, p. 39 

The Idea nas grown in the mind of the public that it should be 
preserved to depict Western Australian bushland, and I consider 
that that is how the administrators of the park should look at the 
position with a far-seeing eye. To allow our King’s Park to be used 
for any purpose other than that of a park, would be to set a pre¬ 
cedent which would culminate in Its beauty being destroyed. . . . 

To my mind, members of this Parliament have a sacred trust to 
hold King’s Park in its natural state, intact for posterity. 

—S. E. LAPHAM. M.L.A., Parliamentary Debates, 1954. p. 3004. 

I think the [King’s Park] Board should have an indication from 
the supreme authority In Western Australia that we know what we 
do not want done to King’s Park. ... I am firmly convinced that, 
unless we take a stand in the matter, within the next half century 
King’s Park will be unrecognisable as we know it today. 

3270 —Bon. A. F. WATTS. M.L.A., Parliamentary Debates, 1954. 

1. INTRODUCTION 

The nucleus of King's Park had its being in 1871 when Governor 
Weld approved of an area of 432 acres of natural woodland on Mt. 
Eliza being set aside “for the purpose of a Public Park and Recrea¬ 
tion Ground.” In 1890 Sir John Forrest added 548 acres and. with 
later rectifications, the “Perth Park,” to give it its earlier name, 
comprised about 1,000 acres. Of this most remains today as native 
bushland. 

There appears to have been some initial uncertainty as to how 
this large parkland should be developed for the enjoyment of the 
community. In 1892 the Government granted an area to Hale School 
as playing fields in exchange for the school’s original grounds 
which were sought for the new Observatory about to be built. In 

•^Conveners, A. R. Main and D. L. Serventy. 
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1897 a grant to the Polo Club of Western Australia of 12 acres in 
the Park was considered, but the proposal was not gone on with. 
The Mount Tennis Club in 1899, however, was granted a tenancy in 
the Park and this was followed by a similar privilege to the King’s 
Park Bowling Club in 1903. Since then further inroads into the 
Park for such purposes have ceased, and it came to be accepted 
that the future of the Park should be substantially as a bushland 
reserve. 

Sir Malcolm Fraser, who had been instrumental in the initial 
moves for the establishment of the Park in 1871, wrote in the 
Western Australian Year-Boolc for 1902-01/, p. 1126: “Everything 
has been done to preserve the native trees and flora, so that the 
wild flowers and shrubs are a delightful feature of the Park.” Sir 
John Forrest's views are set out at the head of this article. His 
dream of a “sanctuary of bush land right in the heart of the City” 
was a reality to the early Boards, as may be witnessed by their 
management policies. In the 54 years which have elapsed since the 
tenancy of the tennis courts was granted in 1903 the successive 
Boards have resolutely refused any similar or other encroachment 
on the bushland areas. The widow of one of the first members, 
Mrs. D. Temple-Poole, wrote in the West Australian of October 26, 
1954: “As the wife of one of the original members of the King’s 
Park Board I wish to state that Lord Forrest, Sir Winthrop 
Hackett, Mr. G. Temple-Poole and Mr. A. Lovekin had one thought 
in mind—to preserve for all time fin the] heart of the city . . . 
a priceless possession ... an indigenous park.” 

This policy of an indigenous park quickly crystallised into a 
tradition. Official tourist literature proudly publicised it as a 
unique character of an Australian park. Mrs. Emily H. Pelloe 
(1921, p. 19), in her first wildflower book, wrote: “Residents of 
Perth are fortunate in the possession of King’s Park [which] 
except for small portions near the various entrance gates ... is 
virgin bush, and very many of the wildfiovvers native to Western 
Australia may be seen growing there in their natural state. . . . 
To be able to walk or ride through still scrub-tangled flowery 
glades shaded by great ti’ees, within a mile and a half of the heart 
of their capital city, is a joy West Australians should truly appre¬ 
ciate.” But, unhappily, the existence of such a block of apparently 
unused bush, publicly owned, and therefore available for pillage, 
was a constant temptation to persons and organizations seeking 
cheap sites for hospitals, rose gardens, swimming pools, and other 
^purposes. One such attempt of 30 years ago is worth recalling 
because of the nature of the reaction it provoked from civic and 
political leaders of the day. 

In February, 1927, the Government appointed a committee, 
under the chairmanship of J. B. Hawkins, to inquire into the hos¬ 
pital needs of the metropolitan area. In its report, published in the 
West Australian, June 24, 1927, it recommended: “Upon mature 
consideration . . . your committee has come to the unanimous con¬ 
clusion that the only site that would adequately meet the situa- 
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tj or 4 is a portion of King’s Park.* Your committee, therefore, 
roc pmmends the allocation of an area of 35 acres, with a frontage 

Thomas Street.” The luckless suggestion brought a hornets’ 
jj es t about, the ears of the committee. Sir Hal Colebatch, just 
F 0t ^rned from London after a term as Agent-General, wrote in the 
'[y e $t Australian of June 25: 

•If I were forced to admit that there is no adequate and suitably situ- 
uto( | space available (in the sense of its being still public property) I would 
s ^jjl contend that it would pay us far better to resume the required area— 
^.ch after all would mean the acquisition by the State of an appreciating 
llSg ^t—rather than to take away 3 per cent of the best of our parks for a 
Purpose which, though amongst the noblest of a people’s activities, is not 
t he purpose for which it was set apart. May I suggest to the committee 

it is easy to pick upon King’s Park as the one entirely suitable spot 
j 0r a hundred different and worthy purposes; and to the Government that 
the r °I J0rt kc referred back to the committee with an Intimation that the 
public parks and reserves of the city are not available as hospital sites.” 

The same issue of the West Australian reports the monthly 
j-^eting of the W.A. Naturalists’ Club at which a motion of pro- 
t Gg t was passed. During its discussion Mr. L. Glauert doubted 
Vvh ether the King’s Park Board would ever entertain the proposal, 
“pfe recalled the firm way in which the board had turned down a 
similar request from the University, though the latter had put up 
a very strong case.” 

The West Australian on June 26 was most outspoken. In its 
cdjtorial it thundered: 

“Admittedly the dilTiculty of obtaining a suitable site ... is not easy to 
overcome. Evidently the committee of Investigation so found it. or its mem- 
be/s would never have been audacious enough to recommend the laying of 
cov retous hands on 35 acres of King’s Park. That recommendation does such 
vio lence to popular sentiment and so flagrantly disregards the people’s fre¬ 
quently expressed antagonism to the alienation, no matter for what purpose, 
G [ even an acre or two of this national domain, next to the Swan River, 
the’ City’s proudest natural possession, as to debar It from serious con¬ 
sideration.” 

The Perth City Council, at its meeting on June 27, hastened to 
co ndemn the proposal and passed a resolution that: 

“It is of the highest Importance in the interests of the people of this 
city* and in fact of the State of Western Australia, that King’s Park shall 
b c retained intact for the use of the people for ever.” 

The Premier (the late P. Collier), in expressing his surprise 
a t the suggestion being put forward, stated: 

“I want to make it clear that the Government will not allow any further 
infringement of the park area. . . . King’s Park is for the people, and must 
be preserved intact. The policy of the Government is ‘Hands off’ and no 
further encroachment will be permitted.” 

The proposal died. 

As the years passed recollections became dim, in certain 
quarters, of the founders’ ideas and of the resolve of their immedi¬ 
ate successors to safeguard the park. In 1946 came a more deter¬ 
mined threat in a plan to establish a memorial rose garden there; 


* Note how this insistence on King’s Park as the “only” and “adequate” 
site closely parallels the present demand for an Aquatic Centre. 
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its advocates were more persistent than the hospital protagonists 
of 20 years previously, but again the suggestion failed to 
materialise. 

The earlier King's Park Boards sturdily defended the tradi¬ 
tional character of the Park. Over 10 years ago the Superintend¬ 
ent-Secretary of the Board (Mr. J. E. Watson) reaffirmed the policy 
in a report in the West Australian of September 12, 1946: 

"Mr. Watson said that the fame of King's Park rested largely in natural 
bush so close to the heart of the city . . . The policy of the Board is based 
to a large extent on the following principles: (1) Preservation of the exist¬ 
ing area against any type of alienation ... (3) Preservation of all the 
remainder of the bush portion of the park in its natural state, except in 
certain portions that lend themselves to such treatment to introduce other 
West Australian flora." 

However, new men came to be appointed to the King's Park 
Board. Some were not “native sons"; they were reared in other 
environments, and had other, overseas, standards of what consti¬ 
tuted woodland beauty. Understandably enough, perhaps, they saw 
in the old tradition of a bushland reserve an impediment to “pro¬ 
gress." This attitude was pithily expressed by a correspondent to 
the Perth Daily News of July IS, 1956, who, attacking the old 
tradition, complained that “King's Park is like an Indian sacred 
cow—it's so holy that it can’t be touched in any circumstances . . 
He left it in no doubt that this “sacred cow" offended him, the 
bush was repellent and he would rather have it as lawns and 
ordered gardens. 

Public disquiet at the extent to which these views were infil¬ 
trating in some official quarters erupted in 1954 when it was 
announced that the Perth City Council desired to possess itself 
of 20 acres of bushland in King’s Park, lying in the angle between 
King's Park Road and Thomas Street, to construct an aquatic 
centre, of which an Olympic Pool for competitive events was to be 
the prime feature. Though 30 years previously it had opposed, with 
great indignation, the erection of the Perth Hospital in the 
Park, the Council so far retreated from its belief at the time, 
“that King's Park shall be retained intact for the use of the people 
for ever," that it was now prepared to wrest ground for itself for 
a much less worthy purpose. A lively public controversy followed, 
in which the Women’s Service Guilds (led by Mrs. B. M. Risch- 
bieth) deserve great credit for rallying public opinion to defend 
the traditional character of the Park. As a result of the feelings 
aroused Parliament passed an act, introduced by Mr. S. E. Laphani, 
M.L.A., to prevent the King's Park Board from taking any inde¬ 
pendent action which might imperil the Park as popularly regarded 
and revered. Specifically, the Board was forbidden to erect an 
aquatic centre or orchestral shell without the consent of Parlia¬ 
ment. The Legislative Council added further teeth to the restraints 
on the Board by forbidding it to erect any structures in the Park, 
where an admission price would be charged, if such developments 
involved the despoliation of native flora. 

Notwithstanding the decisive vote against the Aquatic Pool 
proposals and the firm opposition of most members of Parliament 
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to changes in the traditional view of Park management, the Perth 
City Council, led by the Lord Mayor (Mr. H. R. Howard), with 
rather puzzling obstinacy persisted in its attempts to procure the 
20 acres of ground. Though there was never any indication in the 
interim that Parliament would change its views on the matter 
great expense was incurred for the ratepayers in the preparation 
of plans for a Park site for the Pool and costly propaganda 
brochures, apart from time lost in not considering alternative sites. 
The scheme is now again being presented to Parliament, and a 
second defeat appears inevitable. 

This Club is not concerned with the peculiar problems of 
bathing pool sites. It may, however, be remarked in passing that 
it is strange that so-called hard-headed businessmen should con¬ 
sider it a worthwhile proposition to build a pool in a neighbour¬ 
hood lavishly supplied by natural swimming facilities, all avail¬ 
able gratis. There are unrivalled estuary beaches on the Swan 
River to the south and surf beaches on the ocean front extending 
for many miles. Furthermore, an Olympic Pool is projected at 
Lake Claremont (Butler’s Swamp), less than 4 miles away. The 
obvious site for a pool, if it is desired to serve as a real amenity 
to the public and earn assured revenue, is in the thickly populated 
eastern and south-eastern suburbs where adequate bathing facili¬ 
ties are at present lacking.* 

The primary concern of the Club, however, is not the Pool but 
the safeguarding of the natural bushland which is the core of the 
Park as we now know it. It is most satisfying to read in Hansard 
of 1954 the speeches in the Legislative Assembly and the Legisla¬ 
tive Council from member after member, of all political parties, 
defending the traditional concept of the Park as a symbol of a 
young country’s pride in the beauties of the natural environment 
in which its people were nurtured. The Hon. A. F. Watts, in a 
powerful speech (an excerpt of which is quoted at the head of this 
article) condemned those who sought portions of the park for 
Olympic Pools and other constructions as “people who suffer from a 
kind of spiritual vandalism.” The Hon. J. D. Teahan, in the Legis¬ 
lative Council, typified the feelings of many when he described the 
exhilaration of one who was country-bred and learned to love the 
bush since his boyhood at driving through such a park so close to 
the heart of the city. “We should admire,” he said, “these persons 
who in earlier days . . . reserved King’s Park as a quiet spot in a 
busy city.” 

Yet amidst these expressions of fervent appreciation of the 
bushland areas of the Park there were discordant voices who were 
undisguised in their expression of distaste for the Australian bush. 
There were only a few but it was disconcerting to find among them 
two Ministers of the Crown. The Hon. E. K. Hoar (Minister for 
Lands) surprised the House by declaring that “if there is anything 
beautiful in the park, it is not what has been created by nature, 

* An illuminating discussion of this and associated problems is given by 
Molly Calder in “The Real King's Park Question,” The Municipal and Road 
Board Gazette, June, 1957, pp. 19-21. 
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but that which has been done by the King’s Park Board” and the 
tennis and bowling clubs. He must have been perplexed, therefore, 
at what it was that Sir Malcolm Fraser and Sir John Forrest saw 
in the area originally to wish to preserve it. The Hon. H. C. Strick¬ 
land (Minister for the North-West) said: “I see no beauty at all 
in the banksia and scrub. . . I believe that King’s Park is an area 
which is now too large to be preserved as just plain bush.” And 
the Hon. N. E. Baxter: "All we see there is the poor dismal Aus¬ 
tralian bush.” These critics all admired the artificial beauty of the 
“improved parts” of the Park, and no doubt would have endorsed 
the dream of the Lord Mayor (Mr. Howard) who has written: 
“Hyde Park, London, St. James’ Park and Kensington Gardens 
have all been developed in a way which ultimately we sincerely 
hope King’s Park will develop” (in litt. to Mr. N. Atkinson, Leeder- 
ville, April 12, 1957). 

An explanation of this depreciatory attitude was given by Mr. 
L. C. Nimmo, M.L.A., who said in the Assembly: “It is significant 
that the ones who are anxious to tear out the natural bushland in 
King’s Park are people who, though they may be of the same blood 
as we were, were born in some place overseas. By virtue of the 
land of their birth, they have not that inherent love that the 
natural-born Australian has of the bushland.” There is a lot of 
truth in this but it is not an all-embracing generalisation. Many 
overseas people do in fact fall at first acquaintance under the 
subtle spell of the Australian bushland; others, repelled at first, 
succumb later to its lure; others again, unhappily for them and for 
us, never do. On the other hand there are some native-born Aus¬ 
tralians who remain quite indifferent to the appeal of the Austra¬ 
lian bush. Were it otherwise there would be little need for the 
recent formation of the Tree Society. 

Nevertheless, Mr. Nimmo is more right than wrong. The very 
same sentiments were expressed many years ago by the late Frank 
Tate, a distinguished Director of Education in Victoria, in his intro¬ 
duction to Dr. J. A. Leach’s An Australian Bird Book (1911, p. 1). 
He wrote: 

“Nature-study in our schools is fast producing a generation of Austra¬ 
lians trained to look upon the characteristic beauties of our Australian skies, 
our trees, our flowers, our birds with a passionate appreciation almost 
unknown to our pioneering fathers and mothers. It was natural that new¬ 
comers from the Old World should have been impressed, and often un¬ 
favourably impressed, by the oddness of things here. Rural sights to them 
had hitherto been sights of trim meadows bordered by neat hedgerows, of 
well-cultivated fields . . . fair gardens and far-reaching parks of magnifi¬ 
cently-spreading trees. What wonder, then, that they were at first almost 
repelled by the strangeness and unfamiliarity of their new surroundings! 
How could eyes accustomed to the decided greens and to the somewhat 
monotonous shapeliness of the trees in an English summer landscape find 
beauty all at once in the delicate, elusive tints of the gum trees, or In the 
wonderfully decorative lines of their scanty boughs and light foliage shown 
clear against a bright sky? And so a land which is eminently a land of 
colour, where the ever-present eucalypts give in their leaves every shade 
from blue-greys to darkest greens: where the tender shoots show brilliantly 
in bright crimson, or duller russets, or bright coppery-gold; and where 
tall, slender stems change slowly through a harmony of salmon-pinks and 
pearl-greys, has been called a drab-coloured land.” 
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In the following pages we endeavour to show that King’s Park, 
representing one small segment of our Western Australian scenery 
associated with our historical beginnings as a State, contains a 
wealth of natural history interest as well, and abundantly justifies 
our legislators’ desires to maintain it for posterity. There are prob¬ 
lems associated with its preservation admittedly, but it should not 
be beyond the wit of man to overcome them. In Section 6 we 
discuss some of the problems and offer suggestions for tackling 
them. But it must be remembered that what we are all concerned 
about is to get results quickly, to accelerate or short-circuit 
nature’s own cures. It is worth pondering on, however, that if 
Perth and King’s Park were abandoned tomorrow the cleared and 
disturbed areas would all revert in time, and not many years at 
that, as most farmers know, back to the original bush! 

2. TIIE PHYSICAL ENVIRONMENT 

The rocks of the Swan Coastal Plain on which Perth stands 
are sediments of several kinds derived from diverse sources. To 
;he east, adjacent to the Darling Range and derived from the high 
land, are the clays which are so characteristic of Guildford and 
Armadale. West of the clays occurs a belt of sands which at present 
contain mostly quartz grains. These are leached, the soluble 
minerals have been removed by solution leaving only the insoluble 
silica. An entirely different sort of sand occurs to the west of the 
siliceous sands; these are the calcareous sands which form the 
Coastal Limestone, the highest land on the Coastal Plain. 

The Coastal Limestone originated at. a time of lowered sea- 
level during the last Ice Age when strong winds raised immense 
dunes of beach sand and shell fragments. Later water from rain 
soakage through the dunes dissolved some of the lime in the shell 
fragments and then deposited it again as a “mortar” binding the 
sand into a “limestone” as we now see it. However, the evidence 
of the old dune structure is still preserved for us in the riverside 
cliffs of Mt. Eliza where the so-called false or cross-bedding 
characteristics of dunes are clearly seen. 

The rock sequences discussed above do not meet along straight 
lines of contact, rather adjacent rocks interfinger one with the 
other. Tims in King’s Park one finds the most easterly in the whole 
Coastal Plain of the old Ice Age dunes. This is Mt. Eliza. In the 
valleys between the dunes are the quartz sands which continue to 
the east as the sole soil type in the area between the limestone 
dunes and the clay (this last is a zone which does not occur within 
the park). 

The geological history of the area, as discussed briefly above, 
influences the natural history and certain plants and animals prefer, 
or occur exclusively on, one or the other of the geological forma¬ 
tions. The study of the reasons why some plants or animals occur 
in restricted places or at restricted times is part of the science of 
ecology. When an assemblage of plants is found to occur always 
together such an assemblage is technically termed an “association,” 
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and is named according to the most conspicuous plant in the 
assemblage, as discussed in the section which follows. 

3. TIIE FLORA 

Botanically the land comprising King’s Park is typical of the 
virgin land which has been, and is being completely destroyed in 
the development of Perth and its suburbs. As such its retention in 
the natural state is of inestimable value to the scientific worker. 

The vegetation of the area falls into two fairly distinct types, 
the deep sand on which Jarrah and Banksia are the predominant 
trees, and the limestone soils carrying Tuart. This latter vegeta¬ 
tion type, the Tuart association, occupies a narrow belt of country 
skirting the river and extending inland as far as the water reserve. 
The vegetation here has suffered to a certain extent by the plant¬ 
ing of grass and formal garden beds overlooking the river and the 
City of Perth. The bulk of the Park, however, consists of the Jarrah 
and Banksia association, with its assemblage of various shrubs. 

TUART ASSOCIATION 

The Tuart association as it occurs in the Park is typical of 
the mixed assemblage which characterises the northern portion of 
its range, and is very dilTerent from the pure parkland type which 
is found in the Bunbury-Busselton area. 

The Tuart (Eucalyptus gomphocephala) with its grey persist¬ 
ent bark is readily identified, and some very large trees can be 
seen. Scattered specimens of Jarrah (Euc. marginata) occur with 
the Tuart, particularly in the yellow sand away from the out¬ 
cropping limestone, while Sheoak (Casuarina Fraseriana) and 
Banksia (B. Menziesii and £. attenuata) make up the second 
story of trees. 

The dark green cypress-like tree which is prominent on the 
slopes above Mount’s Bay Road is the Rottnest Island Pine 
(Callitris Preissii). At one time this plant was fairly common 
around the Swan River, but is now becoming scarce except for a 
few patches on riverside reserves including the Park. 

Below the trees are the shrubs, some of which are character¬ 
istic of the environment. Most interesting among the taller shrubs 
is Dodonaea Hackettianu, a shrub of 10-12 ft. originally described 
by Mr. W. V. Fitzgerald in 1905 from a plant growing within a 
few yards of the spot where the War Memorial now stands. As 
far as is known this species is now largely restricted to King’s 
Park. 

Others among the more spectacular or specialised plants of the 
limestone soils can be listed. 

Templetonia retusa, the so-called Cockics’ Tongues, is a shrub 
of 6-8 ft. of compact bushy shape. The red elongated pea flowers 
are produced in profusion in the early spring. 

Grevillea Thelemanniana is a dense shrub with finely divided 
leaves and red flowers, not very abundant, but making an attrac¬ 
tive picture amongst the green leaves. 
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Melaleuca Huegelii a tall shrub with small leaves, closely 
pressed to the stems, is prominent on the slopes of Mt. Eliza. In 
January and February it produces abundant white flowers in a 
typical “bottle brush” type of flower head. 

The Yellow-tail Flower (Anthocercis littorea) was at one time 
thought to be entirely confined to the coastal limestone. It is a 
spindly erect shrub, and is actually a mildly poisonous plant. It 
too is found on the slopes of Mt. Eliza where it is associated with 
the harsh, prickly-leaved white flow r ered native lily, Acanthocarpus 
Preissii. 

Amongst the limestone outcrops around Mounts Bay Road are 
several other plants which are not found elsewhere in the park. 
Principal shrubs are a native Fuchsia, Eremophila glabra, and the 
related Myoporum insular e, the blue-flowered Scaevola nit Ida, 
with its Leschenaultia-like flower so prominent in coastal areas, 
the aromatic coastal daisy, Olearia axillaris, and the white- 
flowered heath, Leucopogon Richei. 

JARRAH-BANKSIA ASSOCIATION 

The deep sandy soils carrying Jarrah and several species of 
Banksia occupy the greater part of the Park. 

Large portions of this vegetation type have already been 
excised from the park for use by various sporting bodies, and the 
area occupied by these leases originally supported the richest flora 
of the park as regards numbers of species. The same species-rich 
vegetation occurs along King’s Park Road to Thomas Street, but 



Fig. 1.—Banksia woodland near Monash Avenue. Banksia attenuata 
in the middle, with a small Jarrah and a Sheoak to the right. 

—Photo A. M. Baird. August. 1955. 
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the number of species per unit area decreases in the direction of 
Crawley and the Swan River.* 

The character tree of this area of the Park is probably the 
Jarrah. Generally speaking the specimens of this species are small 
and stunted, with little resemblance to the giant trees of the forest 
areas further south. Nevertheless, they are typical of the speci¬ 
mens which occur throughout the coastal belt areas of the species’ 
range. 

Associated with the Jarrah, and contributing in no small way 
to the character of the association, are the five species of Banksia. 
They are comparatively low, branching, grey-barked trees and in 
the newer suburbs are frequently preserved in home gardens as 
decorative trees. 

The most interesting of the four species is the Silver Banksia 
(B. pvionotes), with its silver-grey buds and deep orange flowers. 
It makes an attractive show over the greater part of the year in 
the vicinity of Thomas Street and King’s Park Road. This small 
colony is the only one of this species left in the metropolitan area 
which is not growing on private land, and is thus the only area 
near Perth which could be preserved for posterity. 

In January the pure-yellow flowering spikes of Banksia 
attenuata make an attractive picture in all sections of the Park. 
They remain in evidence until the middle of February when their 
place is taken by the reddish-coloured spikes of Banksia Menziesii. 
These two species have comparatively narrow leaves, but a fourth 
species, the Bull Banksia (Banksia grandis) has broad triangular- 
lobed leaves and yellow spikes up to 18 in. in length. This and the 
short-leaved Holly-leaf Banksia (Banksia ilicifolia) is common in 
certain localities. 

The Sheoak (Casuarina Fraseriana) is another tree species of 
this association. This species is peculiar in that each tree bears 
flowers of only one sex. The flowers are small and do not possess 
petals as do normal flowers, but the females are aggregated into 
a woody cone, while the male flowers are borne at the extremities 
of the branchlets, giving the tree a rusty appearance during 
# spring. A shrubby species, Casuarina humilis, also occurs. 

Although not of a tree habit and not as prominent in the 
association as the species already listed, the unique Zamia Palm 
(Macrozamia Reidlei) and Blackboy (Xanthorrhoea Preissli) arc 
characteristic plants of the coastal plain. They occur freely in the 
Park, mainly in the Jarrah area, but also on the limestone soils. 

Associated with these species is a large number of shrubs and 
herbs. The taller shrubs are predominantly of the Banksia family 

* Ii Is a curious reflection on some King's Park Board members' know¬ 
ledge of the park they administer that, during the Legislative Assembly 
debate on the Parks and Reserves Act Amendment Bill In November. 1954, 
Mr. S. Heal. M.L.A.. a member of the Board, was able to declare, of this 
section of the Park: “I am sure that the site selected [for the Aquatic 
Centre], approximately 15 to 20 acres, has no natural flora growing on it 
nor could it be regarded as a scene of beauty.” (Parliamentary Debates, 
1954, p. 3273.) 
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(Proteaceae), the Legume family (Leguminosae) and the Myrtle 
family (Myrtaceae). 

Proteaceae: The outstanding example of the taller shrubs is 
undoubtedly the Parrot Bush fDryandra floribunda). This species 
resembles Banksia iliclfolia in some respects and has a long dower¬ 
ing period, commencing in May and lasting through to the end of 
December. Hakeci prostrata is remarkable for its name, for 
although in King’s Park it is 8-10 ft. tall, it was named from the 
Albany district where it is prostrate in habit. It is quite common 
in the Park. 

Somewhat less plentiful and more restricted in habitat are 
the Woolly Bush fAdenanthos sericea), with its curious divided 
leaves and insignificant flowers, Tree Smokebush (Conospermum 
triplinervmm), with its mass of pale grey flowers in spring, Ilakea 
trifurcata, the curious plant with the two types of leaves, one 
flat and the other needle-like, and Grevillea vestita, a plant which 
flowers twice in one year. In the vicinity of the water reserve it 
flowers in May-June, while in the vicinity of Thomas Street and 
King’s Park Road it flowers in the spring. 

Leguminosae: Prominent amongst the spring flowers are the 
several species of wattle (Acacia) which are widely distributed. 
The Black Wattle (Acacia cyanophylla) is the largest of these, 
reaching a height of 10-12 ft., but the most spectacular are the 
smaller species, principally Ac. pulchella, Ac. heteroclita and Ac. 
Huegelii which provides a large proportion of the yellow-coloured 
flowers which are so characteristic of the bush in spring. 

The species of Jacksonia are long-flowering plants and can be 
seen in bloom at almost any time of the year. J. Sternbergiana 



Fig. 2.—Mixed Jarrah and Banksia woodland, near Poole Avenue. 
Zamia and flowering Blackboy among Veld grass. 

— Photo A. M. Baird, November, 1955. 
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lias a sparse weeping habit, while J . furcellatci is an erect much- 
branched spinescent shrub. The Daviesia species produce some of 
the earliest flowers of the season and are remarkable for the tri¬ 
angular pods in which the ripe seeds rattle when shaken. Hence 
the common name Rattle Pods. There are tour species in tne Park. 

Myrtaccae: Besides the Eucalvpts, which have already been 
mentioned, the Myrtle family is well represented in this associa¬ 
tion. The Spearwood fKunzea ericifolia-) is the plant which was 
at one time used by the local natives for manufacturing spears, 
and after which the district of Spearwood was named, It is 
common in the Park, being most evident in the King’s Park Road 
area. 

Any plant which flowers profusely when few others are in 
bloom is of special interest. The two species of Calythrix found 
in the Park are of this type. The delicate pink blossoms of the 
Summer Calythrix (C. Fraseri) appear in the early spring months 
and continue until the winter, while the yellow-flowered C. angu - 
lata blooms during most of this period. 

Perhaps the most outstanding shrub of this family, however, 
is the Swan River Myrtle (Hypocalymma robusturn). A low 
spreading shrub of 2-3 ft., this species produces masses of pink 
blossoms on the woody stems during the spring. 

Ground Flora: The majority of the native plants of the Park 
are small shrubs and herbs, plants which are usually referred to 
as ground flora. Outstanding among these are the three Native 
Buttercups, and principally Hibbertia hypericoides. The yellow 
flowers of this species can be seen at nearly all seasons of the 
year but mainly during winter and spring. The purple of Hovea 
trisperma is a pleasing sight in the winter, while masses of Native 
Wistaria (Hardenbergia Comptoniana) can be seen in certain locali¬ 
ties. The Scarlet Runner (Kennedya prostrata), Bacon and Eggs 
(Oxylobium capitalum) and Bossiaea eriocarpa add touches of red 
and brown to the landscape. The native heaths are represented 
by seven species, the principal ones being Astroloma pallidum , 
Cone Flower (Conostephium pendulum) and White Heath (Leuco - 
♦ pogon propinquus). The Leschenaultia family also provides seven 
species in the flora, mostly with flowers of a pale blue colour, 
while several species of both sundews and trigger plants are to 
be found in season. The Daisy family is well represented mainly 
by small annuals, but also by the spectacular summer-flowering 
Tangle Daisy (Helichrysum cor datum), a plant which bears some 
general resemblance to Smokebush. 

ORCHIDS 

Of particular appeal to most people is the group of plants 
included in the family Orchidaceae, and commonly referred to as 
Orchids. No less than 19 species of these are recorded from King's 
Park. While Orchids are not always obvious to the casual observer, 
because of their small size, and the habit of some of them of grow¬ 
ing in the shelter of shrubs, their popular appeal is such that 
they are fast disappearing from the Park, through irresponsible 
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persons pulling out the whole plant, sometimes for home culti¬ 
vation. 

The largest of the group is the common Spider Orchid (Cala¬ 
denia Patersoni), in which the petals end in long tails up to 6 in. 
in length. The broad base of the petals is white, while the labellum 
or lip is fringed with long reddish teeth. A smaller reddish-flowered 
species is C. pectinata, while the most attractive are undoubtedly 
the yellow-flowered Cowslip Orchid (C. flava) and the Donkey 
Orchid (Diuris longifolia). These two occur in colonies, particu¬ 
larly in the section of the Park bordering Kng’s Park Road, where 
they mingle with the pink-flowered Caladenia lutifolia. 

The curious Greenhoods—three species of Pterostylis —add a 
bizarre note to the orchid flora, while the Leek Orchid (Praso- 
phyllum datum) and Mignonette Orchid (Microtis unifolia) are 
quite unlike the usual type of orchid. Other prominent representa¬ 
tives of the group are the Enamel Orchid (Glossodia brunonis), 
Rabbit Orchid (Caladenia Menziesii), Hare Orchid (Leptoceras 
flmbriata) and Potato Orchid (Lyperanthus nigricans), while the 
two species of Sun Orchid (Thelymitra) are common in restricted 
areas, particularly in the vicinity of the Crawley Entrance. 

It may be of interest to record here that the late Mrs. Emily 
PI. Pelloe, who was a member of council of this Club, the authoress 
of Wildflowers of Western Australia (1921) and West Australian 
Orchids (1930), lived in King’s Park Road opposite the area 
coveted for the Aquatic Centre. She studied the orchids then, as 
now, growing there and led Club excursions over the area. 
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Fig. 3. -Jarrah and Sheoak woodland near Poole Avenue. Pimelea 

rosea in flower 

—Photo A. M. Baird. November, 1952. 
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FUNGI 


The fungi of King’s Park are undoubtedly less evident to the 
general public than are the flowering plants. Nevertheless, they 
are probably quite numerous, although they have not been investi¬ 
gated fully. 

Perhaps the best known of all fungi are those which produce 
mushroom-like fruiting bodies and of these several occur in the 
Park. Gentilli (1953) has discussed the five species of Amanita 
recorded. The most abundant is Amanita Preissii, a species which 
occurs in three district forms, all of which are highly toxic. Of 
the other four species one produces a red fruiting body, and 
another (Amanita loricata) was actually described from a speci¬ 
men obtained from King’s Park in May, 1953. The true mushroom, 
Psalliota campestris, is also to be found. 

Of the fungi normally growing on tree trunks, both dead and 
alive, the Bracket Fungi are outstanding. One of the most common 
is the thick, rigid, brilliant red Trametes cinnabarina, usually 
occurring on fallen logs, while Polyporus eucalpytorum is a much 
larger grey fungus found principally on Tuart trees. Another 
Bracket Fungus which is quite common on dead wattles is Schizo- 
phyllum commune, in which the fruiting bodies resemble delicate 
white fans. Also on wattles and particularly where the wood is 
damp arc several species of Mycena. Among the pathogenic forms 
the most important is Sporotrichum destructor, which attacks and 
destroys the planted specimens of the Red-flowered Gum (Euca¬ 
lyptus ficifolia). This fungus ruined the famous avenue of these 
trees along Fraser Avenue and they were replaced by Lemon- 
scented Gums (Eucalyptus citriodora), indigenous to Queensland. 

NATURALISED FLORA 

Besides the plants which are native to King’s Park there are 
some hundred alien species which have been introduced to the 
area. Prominent among these is Perennial Veld grass (Ehrharta 
calycina) which has spread so vigorously wherever soil structure 
has been interfered with, or the tree cover has been destroyed by 
fire or the cutting of trees for firewood or fire-breaks. Teff grass 
(Eragrostis curvula). Fountain grass (Pennisetum orientate) and 
Red Top (Rhynchelytrum repens) although not as well known to 
the public, are present over a considerable area of the park, and 
are capable of further spread wherever the ground is broken by 
digging or by the passage of heavy vehicles. Like most of the 
other introduced weeds in the Park they are usually confined to 
such places and tend to disappear when the ground is allowed to 
recover. 

Next to the grasses in abundance are the members of the Iris 
family. Most important perhaps of these plants is Cape Tulip 
(Homeria breyniana), Australia’s most serious noxious weed and 
poison plant, and one which occurs in several areas in the Park. 
The most widespread members of this family, however, are the 
red-flowered Gladiolus caryophyllaceus and Guildford grass (Romu- 
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lea rosea), which is particularly prevalent, while species of Wat- 
sonia, Freezia and Ixia are to be found in many spots. 

The Carnation family is well represented among the annual 
weeds while many of the pea-flowered species so common along 
roadsides are present in abundance. Prominent among these is the 
W.A. Blue Lupin (Lupinus varius) which is spreading rapidly 
along Forrest Drive. Double Gee (Emex australis) and Sorrel 
(Rumex acetosella) although not common are most undesirable 
aliens, while the many species of weeds belonging to the Turnip 
family and the Daisy family are capable of very rapid spread 
because of their capacity for enormous seed production. 

SUMMARY 

The native flora of King’s Park consists of over 200 species. 
Some of these are already rare in the metropolitan area, and all 
will become scarcer as the City of Perth extends outwards. The 
plant population of King’s Park alone remains inviolate from the 
depredations of factory and home-builders and will persist as a 
yardstick by which future measurements may be made. It ill 
behoves the people of Western Australia to destroy this heritage. 

4. BIRDS 

Next to the flora it is the birds of the Park which exercise a 
populai appeal, the other types of animals requiring some specialist 
knowledge before their interest can be appreciated. Ornithologists 
have recorded 64 species of birds seen in the Park, though only 
about half of these are regular inhabitants of the Park (resident 
species oi seasonal migrants). The remainder arc occasional visi¬ 
tors and are sometimes quite abundant. Bird-watchers from over¬ 
seas or interstate frequently visit the Park whilst their ship is in 
port, to observe species which they would not encounter otherwise. 
It is not uncommon for bird-loving tourists from the eastern states 
to visit the Park from their city hotels or guest-houses in the early 
morning (the best period to watch birds) and enjoy a ramble in 
Ihe bush areas before breakfast. 

Though the composition of the Park birds has altered some¬ 
what in the course of time their variety and abundance seems to 
have improved rather than otherwise in the last quarter of a cen¬ 
tury. During a 10-year period from 1928-1937 an observer kept 
detailed records of birds identified on a 30-minute walk along the 
l. 1 , miles route from the pine plantation (opposite Onslow Road, 
Subiaco) to near the corner of Park Road and Winthrop Avenue, 
Crawley. He logged an average of 12 species per visit during the 
summer and 14 in the winter. The same observer repeated the 
survey during the 10 year period 1946-1955 and found a slight 
increase in the number of birds seen; the summer average had risen 
to 13 birds per visit and the winter average to 15 birds. The aver¬ 
ages are based on nearly 90 traverses (for details see Serventy, 
1938, and ms.). 

Some birds which used to be seen regularly in the Park no 
longer visit it. One is the Western Yellow-Robin which was a regu- 
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Fi g< 4 .—King’s Park, showing nest sites (numbered) and territories (A-I) of Magpie flocks in 1938. 



























lar autumn and winter visitor from the Darling Range country; it 
was last recorded in the Park in 1935. The Scarlet Robin was more 
frequent in the Park in earlier years than it is now, but it still 
survives in secluded localities. On the other hand some birds have 
appeared or become more prevalent. The handsome vivid green 
Twentyeight Parrot is now frequently met with, though before 
1953 its visits were only occasional. In 1956 the melodious songster, 
the Western Shrike-Thrush, was first recorded in the bush near 
the University. It was probably an inhabitant of the Park in the 
early days and it is hoped that it may again become a permanent 
resident. Those lovers of dense cover, the Blue Wrens, have not 
been seen in the Park, but they used to nest in the bush at Crawley 
many years ago. If the habitat is allowed to revert to “natural 
untidiness” they may yet colonise (or rather re-colonise) the Park. 
In 1946 a pair of Splendid Blue Wrens appeared in the shrubberies 
at. the University, Crawley and nested there; however, the whole 
party disappeared soon after. 

Unlike the city parks in the eastern states’ capitals the King’s 
Park birds are mostly indigenous species. The only introduced birds 
are the Kookaburra (introduced from south-eastern Australia), 
the two turtledoves and the Goldfinch. 

Possibly the most conspicuous bird in the Park is the Western 
Magpie, of which a survey in 1938 showed there was a population 
of 84 individuals, split up into nine territorial groups or flocks 
(Wilson, 1946). Wilson’s map is reproduced as Fig. 4. Many Mag¬ 
pies become quite familiar around the tea rooms and where people 
picnic in the open, and have learnt to accept food from visitors. 
Other species which impress themselves on even the casual observer, 
mainly by their songs and calls, are the Grey Butcher-bird, the 
Rufous Whistler (one of Australia’s famed songsters), and, among 
the small birds, the elfin-voiced Western Warbler. 

As a group perhaps the most outstanding birds are the honey- 
eaters, and the profusion of blossom in the Park ensures a strong 
population. The most numerous are the large Red Wattle-bird (a 
favourite host of the Pallid Cuckoo, common in the Park through 
the winter and spring) and the graceful Spinebill Honeyeater. The 
honeyeaters may be seen probing the large robust flower heads of 
the Banksias and other plants. Few sights are more pleasing to a 
patient observer in a quiet part of the bush than the hummingbird- 
iike Spinebill elegantly probing the dainty blossom of the Native 
Wistaria (Ilardenbergia), or poised on the stem of a Kangaroo 
Paw, with its fine curved beak inserted into these bizarre flowers. 

Some birds can be seen flying over or soaring above the Park, 
such as the Cormorants and the Pelican. Occasionally when flying 
ants are swarming, flocks of Silver Gulls disperse from the river 
to prey on them. No doubt other river birds, not mentioned in the 
list which follows, may at times be seen in transit over the Park 
en route to such havens as Pelican Point. 

Some critics have complained that birds are not evident in 
the Park. That may be true when visits are made in the middle 
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of the day, particularly when the weather is hot. Birds are most 
active in the mornings and again in the late afternoon. 

The nocturnal birds do not lack interest. Towards dusk one 
may not. infrequently come on Boobook Owls astir. But these birds 
are more often heard than seen. After August each year the haunt¬ 
ing “more-pork” call, most characteristic of Australian bush 
sounds at night, may be regularly heard. The Tawny Frogmouth, 
often considered by country people to be responsible for the “more 
pork” note, is abundant in the Park and motorists at night may 
sometimes see it on the road or at the verges hunting for insects 
and other prey (see Serventy, 1936, for an account of investiga¬ 
tions on its feeding habits carried out in the Park). 

The following 64 species of birds have been recorded within 
the boundaries of the Park. Those marked with an asterisk are 
permanent breeding residents or regular seasonal visitors. The 
remainder are visitors of varying order of frequency; some (such 
as the Rainbow-bird and the Whistling Eagle) even nest in the 
Park occasionally. 

Quails: 

Stubble Quail (Coturnix pectoralis); Painted Quail (Turnix 
varia). 

Doves: 

'’Indian Dove (Streptopelia chinensis); "’Senegal Dove (Strepto- 
pelia senegalensis). 

Cormorants and Pelicans: 

Black Cormorant (Plialacrocorax carbo); Little Black Cor¬ 
morant (Plialacrocorax sulcirostris); Australian Pelican 
(Pelecanus conspicillatus ). 

Gulls and Plovers: 

Silver Gull (Larus novue-hollundiae); Banded Plover (Zonifer 
tricolor). 

Hawks: 

*Australian Goshawk (Accipiter fasciatus); Collared Sparrow- 
Hawk (Accipiter cirrocephalus); Whistling Eagle (Hali - 
astur sphenurus); Little Falcon (Falco long\pennis) ; 
Brown Hawk (Falco berigora); Kestrel (Falco cen- 
chroides). 

Owls: 

*Boobook Owl (Ninox novae-seelandiae). 

Parrots and Cockatoos: 

Purple-crowned Lorikeet (Glossopsitta porphyrocephala); 
White-tailed Black Cockatoo (Calyptorhynchus baudinii); 
Smoker (Polytelis anthopeplus) ; Western Rosella (Platy- 
cercus icterotis); King Parrot. (Purpureiceplialus spurius); 
*Twentyeight Parrot (Barnardius zonarius). 

Picarian birds: 

* Tawny Frogmouth (Podargus strigoides) ; -Kookaburra 
(Dacelo gigas); *Sacred Kingfisher (Halcyon sancta); 
Rainbow-birds (Mcrops ornatus). 

Swifts: 

Fork-tailed Swift (Micropus pad ficus). 
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Cuckoos: 

*Pallid Cuckoo (Cuculus pallidus); Fan-tailed Cuckoo fCaco- 
mantis pyrrhophanus); Narrow-billed Bronze Cuckoo 
(Chalcites basalts); *Golden Bronze Cuckoo (Chcilcites 
lucidus). 

Swallows and Martins: 

Welcome Swallow (Hlrundo neoxena); "Tree Martin (Hylo- 
chelidon nigricans). 

Flycatchers and Robins: 

*Grey Fantail (Rhipidura fuliginosa); il: Willie Wagtail (Rhipi- 
dura leucophrys); :, 'Scarlet Robin (Petroica multicolor); 
Western Yellow Robin (Eopsaltria griseogularis). 

Whistlers and Shrike-Thrushes: 

*Golden Whistler (Pachycephala pectoralis); :U Rufous Whistler 
(Pachycephala rujiventris); Western Shrike-Thrush (Cob 
luricincla rujiventris). 

Magpie Larks: 

Magpie Lark (Grallina cyanoleuca). 

Cuckoo-Shrikes: 

:i: Black-faced Cuckoo-Shrike (Coracina novae-hollandiae) 

Chats: 

White-fronted Chat (Epthianura albifrons). 

Warblers: 

:!: Western Warbler (Gerygone fusca); *Weebill (Smicrornis 
brevirostris); * Western Thornbill (Acanthiza inornata); 
*Brown Thornbill (Acanthiza pusilla); :i: Yellow-tailed 
Thornbill (Acanthiza chrysorrhoa ). 

Wood-Swallows: 

Dusky Wood-Swallow (Artamus cyanopterus) 

Nuthatches: 

Black-capped Sittella (Neositta pileata). 

Flower-peckers: 

:!: Mistletoe-bird (Dicaeum hirundinaceum) ; Spotted Diamond- 
bird (Pardalotus punctatus); :5: Red-tipped Diamond-bird 
(Pardalotus substriatus). 

Silver-eyes: 

:i: Western Silvereye (Zosterops australasiae). 

Honey eaters: 

:!: Spinebill (Acanthorhynchus super ciliosus); *Brown Honey- 
eater (Gliciphila indistincta); :|: Singing bloneyeater (Meli- 
phaga virescens); Yellow-plumed Honeyeater (Meliphuga 
ornata); *Red Wattle-bird (Anthochaera carunculata) ; 
Little Wattle-bird (Anthochaera chrysoptera). 

Finches: 

Goldfinch (Carduclis carduelis). 

Crows: 

* Australian Raven (Corvus coronoides). 

Australian Magpies: 

*Grey Butcher-bird (Cracticus torquatus); :i: Western Magpie 
(Gymnorhina dorsalis). 
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5. THE INCONSPICUOUS FAUNA 

Except for the birds the animals found in the Park are not 
conspicuous and, although the great majority of people may gaze 
on them as curiosities when they are accidentally discovered, they 
are rarely regarded as aesthetically pleasing. Thus the lizards and 
snakes, frogs and snails, spiders, scorpions, centipedes and hosts 
of insects have no one among the public to plead their case and 
exclaim on their beauty as do the birds and flowers. Much of this 
fauna will never have any appeal to "the man in the street" who is 
unlikely to be interested in the fact that certain forms of a species 
of native snail (Bothriembryon melo (= bulla )), distinguished in 
body colour and shell shape and marking, are restricted to the 
coarse or fine-grained sands, or that various species of centipede 
are probably also restricted in a similar manner, or that King’s 
Park is the type locality of a trap-door spider, Aganippe rapliiduca. 

However, if "the man in the street” wants to view a healthy 
parkland, then although he may not be interested in the small 
animals they nevertheless play an essential and irreplaceable part 
in plant nutrition by circulating and aiding in the decomposition 
of leaves to humus and organic material which plants need to grow. 
This microfauna lives among the rotting leaves and the sand grains 
of the soil. In any square yard of soil their numbers are astro¬ 
nomical. yet in summer fires their numbers are reduced to insig¬ 
nificant proportions and they have to be led back to their former 
abundance through innumerable successional stages. In the mean¬ 
time plant growth is hindered because humus and moulds are not 
being formed at the rate required by the vegetation. Thus the plant 
succession is slowed to the detriment of the re-establishing wood¬ 
land. 

6. THE PROBLEMS 

In an earlier paragraph reference was made to the underlying 
significance of the two floral assemblages dominated by Tuart and 
Jarrah, respectively. It will be recalled that Tuart occurs on the 
old dunes. However, if we go to a beach dune which is in process 
of formation at the present time no Tuarts or other plants charac¬ 
teristic of the Tuart associations are to be found. The stages by 
which the vegetation of beach dunes is gradually replaced until 
Tuart grows is known in Ecology as "succession” and the Tuart 
association is called the "climax” vegetation, i.e., the end of the 
succession (see Smith, W. Austr. Nat., 6: 1). In King’s Park Tuart 
and Jarrah both represent climax phases of the vegetation, 

If the climate does not change and there is no interference 
by fire, other catastrophes, or man, then the climax persists indefi¬ 
nitely. However, this rarely happens, and in the Perth area timber- 
getting, grazing, burning, etc., have all interfered with the climax 
vegetation. Let us consider briefly the effect of some of these 
disturbances. 

The climax vegetation in a woodland may be characterised by 
the cover and shelter given by the shrubs and trees. The leaves 
of the tall trees form a canopy casting shadows and shading both 
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the ground and the plants beneath them. These shrubs, and small 
trees are known as the under-story and are common or rare 
depending on the thickness of the canopy and whether they prefer 
sunny or shady conditions. Beneath the under-story, and in sun 
or shade according to preference, are abundant low herbs and 
shrubs which once again, but this time more intimately, shelter 
the soil from the intense rays of the sun. Sometimes the natural 
canopy is so complete and the shade so dense, as under Sheoak 
(Ccmiarina Fraseriana) that nothing grows and the ground lias 
no cover save the fallen branchlets of the Sheoak. Nevertheless, 
under what we might term normal climax conditions there are a 
series of elements; the canopy of the trees, the under-story, the 
shrubs, and finally the fallen leaves, which protect the soil from 
exposure (heat and drying) by the sun and wind. If the foregoing 
is kept in mind then it is possible to foretell some of the conse¬ 
quences of interference. 

What will happen to the flora depends on three factors: (a) 
The amount of plant destruction involved; this will determine the 
exposure of the soil and young growing plants to sun and wind, 
(b) The amount of destruction which has gone on in the soil struc¬ 
ture, i.e., whether the humus layers are still intact or whether 
burnt or turned under, (c) The amount of tolerance plants have 
to exposure to sun, wind, high soil temperatures and soil disturbed 
as in (b) above. 

When any factor injurious to the climax vegetation destroys 
in whole or part the plants typical of the climax the association 
then regresses to a plant assemblage composed of hardy species 
which can withstand the rigorous conditions imposed by absence 
of shade, leaf litter or even soil humus which is consequential 
to the destruction. If other conditions such as weather and climate 
remain unchanged, or if the catastrophe which caused the original 
destruction is not repeated at: too frequent an interval, there will 
be a succession leading to the re-establishment of the old climax 
vegetation association. 

In King’s Park habitat destruction usually takes the following 
forms:— 

i. Fires. The devastating effect of fires is only too apparent 
each summer in unsightly blackened areas and trees stripped of 
foliage. Equally apparent is the rapid, vigorous and healthy 
regrowth of many species, and more profuse flowering. This rapid 
regeneration after burning, characteristic of most of the Australian 
bush (cf. C. A. Gardner, W. Austr. Nat., 5: 166), leads to lack of 
awareness of the long term damage which can result from repeated 
burning. The problem is complex and the many aspects can not 
be treated adequately in a short note. 

One of the worst aspects is the permanent damage to trees. 
There are few trees in the park which do not bear the scars of 
fire, shown in hollowed trunks, deformed branching, and poor and 
irregular canopy. Tall straight young Eucalypts which should be 
replacing the older trees are almost non-existent. Banksias suffer 
less because of their thick, hard, fire-resistant bark. Casuarinas 
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are relatively thin barked, to which the very severe damage to 
trunks bears witness. 

The policy of the Park authorities has been to put through con¬ 
trolled burns every few years in early summer to reduce the fire- 
hazard in late summer. Ideally, these are made on humid days with 
no wind at a time when the soil and humus are damp. With a care¬ 
fully controlled burn the canopy is untouched and there is a mini¬ 
mum destruction of the organic matter in the soil. Shrubs such as 
Daviesia and Oxylobium and Hibbertia make good regrowth while 
there is still moisture in the soil. There can be no doubt that these 
do far less damage than severe fires in late summer when the 
bush is tinder-dry (such as the fire which went up the cliffs to 
Forrest Drive in March, 1957). After a late summer burn there is 
little shrub regrowth until the following spring. Reduced shrub 
competition together with the opened up canopy and bare ground 
gives the Veld grass and other weeds a clear run with the winter 
rains. 

This invasion of burnt areas by Veld grass and annual weeds 
is another very serious result of burning and unfortunately even 
the mildest burn opens up the ground to invaders. Firebreaks cut 
for the control of fires are in themselves one of the worst enemies 
of the native bush, in that it is almost invariably from the edges 
of the firebreaks that the Veld grass invades the bush. This was 
shown very clearly in a survey made some years ago by the King’s 
Park Board. 

The problem of response of native species is different for each 



Fig. 5—Undergrowth in Tuart Association, at the high part of 
Forrest Drive. Saplings of Banksia grandis with Hclichrysum 
cordatum (white stems) and Trichinium alovecuroideum. Eremo- 
phila glabra in the left background. The absence of Veld grass here 
is discussed on p. 47. 

— Photo A. M. Baird, October, 1955. 
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species—a few examples can be cited. Herbaceous perennials and 
annuals benefit from the reduced competition and the additional 
mineral supplied through the ash. It is well known that many 
orchids flower better after a fire and Burchardia is conspicuous 
particularly after late summer fires. Blackboys and Zamia palms 
are the first species to grow after the burn, both have protected 
stem apices and a food store in the thick stems. Shrub species with 
massive underground rootstocks such as Persoonia, Daviesia, Oxy- 
lobium are extremely fire-tolerant.—in fact are rejuvenated by the 
removal of old, dead and diseased shoots. Stirlingia, where present, 
makes amazing growth after a burn. It dominates the area with 
its flowering stems the first season and then sinks into non-flower¬ 
ing obscurity. Species which regenerate less strongly, e.g., Pimelea 
spectabilis and Hovea, require long intervals between burns to 
survive. Pimelea rosea (Fig. 3) is killed by fires but seedlings can 
be abundant and if given time will reach flowering maturity. All 
species which depend on regeneration from seed can be eliminated 
by too frequent fires. Those in which seedlings are numerous, such 
as the prickly Acacia (Acacia pulchella) are still abundant in the 
park; others in which seedlings are few are becoming extinct. 
For example: Leucopogon racemulosum, a handsome white heath 
of which so little remains that few people know it; Calythrix 
Fraseri, a tall pink-flowered species which persists only in a few 
patches which have escaped fires. Two yellow species of Calythrix 
have almost if not completely disappeared. The handsome Crypt- 
anclru arbutiflora and Eremophila glabra are gradually being elim¬ 
inated—both are common in the small area of which a part is 
shown in Fig. 5. This area has somehow escaped fire for many 
years and is remarkably free from Veld grass although within a 
badly infested region -an indication that the native bush if 
untouched by fire or clearing can resist the inroads of Veld grass 
even where, as here, the tree canopy is open. 

More difficult to evaluate without: detailed work on the subject 
is the progressive deterioration of the soil as a result of repeated 
fires. Evidence for this seems clear at least in parts of the 
Univeisity giounds which have been burnt about every alternate 
year. 

Fire control measures in the Park, it is clear, require modifi¬ 
cation. The controlled burning is over-zealous and the firebreaks 
have accelerated the spread of Veld grass. Many disastrous fires 
are caused by irresponsible persons throwing cigarette butts from 
passing cais, and Mounts Bay Road is a particularly dangerous 
hazard. The verges of this and other boundary roads, and the park 
drives, should be kept neatly turfed. Some attention might be 
paid also to growing succulents, such as Carpobrotus, on the cliff 
edges in Mount's Bay Road as a further protection from such fires. 

ii. Removal of dead, unsightly, decaying or diseased trees in an 
effort to keep the woodland “tidy.” Normally trees die. rot or are 
eaten by termites; their removal from the site deletes a minor 
habitat frequented by many animals and impoverishes the soil by 
preventing the return of organic and mineral matter. However, 
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this is not the important element in the habitat destruction. Entry 
of the machinery to fell and remove the offending tree leads to 
restricted but nevertheless serious disturbance of the habitat by 
flattening shrubs and herbs in the wheel tracks of vehicles and 
around the fallen tree. But more important is disturbance to the 
soil. The humus layer is broken by wheels, boots and falling boughs, 
and small areas of subsoil are brought to the surface. Further, the 
position is aggravated by foliage and branches being burnt in situ, 
thus creating more “bald patches” in the bush. These are situa¬ 
tions to which the native flora is poorly adapted. Recovery after 
fire has been an age-long occurrence but invasion of the freshly 
turned soil is something new and the ubiquitous exotic weeds soon 
establish themselves. If no further destruction occurs the exotic 
and native flora reach a truce and over a prolonged period there is 
little doubt that the native flora will replace the invaders, for it is 
adapted to living in an established woodland with a characteristic 
canopy, under-story and shrub layer. The intruding weeds, however, 
prefer open exposed conditions with little shelter. 

The capacity of the native vegetation to colonise even exten¬ 
sive exposures of sub-soil is well shown along the verges of the 
Park in Thomas Street, where in the early 1930s uncompleted road 
works left large areas of yellow sand which are now vegetated 
by native plants dominated by Banksia prionotes and Hakea . 
Nevertheless, even this success of the native flora gives a warning; 
it has taken 25 years and the climax has not been reached! 

However, should habitat destruction continue before the com¬ 
plete victory of the native plants, then the weeds with their faster 
rates of growth and more abundant seed setting will extend from 
their bridgehead and commence an invasion of other woodland, 
where the soil has been mechanically disturbed. 

Some further remarks may not be out of place in this section 
on the Board’s policy of removing and selling for firewood, old, 
dying and what are considered as unsightly trees. It is impossible 
to justify such practices from an ecological standpoint, quite apart 
from the dangers incurred by mechanically disturbing the soil in 
the process. 

A problem, in many ways similar to that posed by King’s 
Park, arose a few years ago in England, where an estate was 
bequeathed to a University as a field teaching site for forestry 
and animal ecology. The forestry authority desired to manage the 
estate as a woodland and removed all fallen timber and dead, 
dying and “unhealthy” trees. The ecologists, on the other hand, 
pointed out that such management held the estate in a sub-climax 
and while the forestry policy was continued normal plant and 
animal succession was prevented from reaching a climax. In any 
case the selective removal of part of the environment could only 
have the effect of unbalancing the composition of the plant and 
animal communities. It is well known, for instance, that some 
birds find their subsistence mainly in this ecological niche of fallen 
and dead trees. After a short period of management of the English 
site it became apparent that pests were more frequent, and under- 
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shrubs were dominating the regrowth of the forest trees. It was 
not possible to replace the dead and fallen timber which had been 
removed, but the lesson was obvious, that, is, while the “unsightly” 
dead timber had been present the woodland had been regenerating 
and healthy. As soon as it was removed the biological control was 
upset and the woodland lost its healthy character. Clearly, tidi¬ 
ness is not one of Nature's concepts. The balance of Nature 
requires that growth and death both contribute to the well-being 
of the community. 

iii. Tracks and pathways. A scrutiny of aerial maps of the park 
(e.g., the Tourist Department pamphlet on the Park, 1950, and the 
Perth City Council’s brochure on the Aquatic Centre, 1957) reveals 
the excessive network of roadways and tracks intersecting the 
park, and the many minor paths are not shown. The destruction 
of trees and shrubs involved in the making of these miles of 
thoroughfare has been too great for a park of this size, and it has 
created multiple “edge effects” resulting in weed infestation 
throughout the area. Some of these tracks should be allowed to 
revert to bush and those permitted for pedestrian and other traffic 
should be kept as narrow as possible, with the surface bit urn in- 
ised. Their edges should be treated with weedicides or by other 
means to control plant pests. The public should not, of course, be 
restricted to the use of these pathways. Wandering over the bush 
will do no harm though most people will find it more convenient 
to keep to the paths. The prevention of unauthorised parking or 
driving of vehicles in the bush areas should be more active than 
is the case at present. 

iv. Tree Planting. Trees have been planted on a wholesale scale 
in the peripheral bushland surrounding May and Forrest Drives. 
In each case there has been an extensive disturbance of the soil in 
the immediate vicinity, providing innumerable foci for the introduc¬ 
tion of Veld grass and other weeds. In many cases the trees are 
not endemic species at all, though native to other distant parts of 
the State. Such non-endemic trees have their place in cultivated 
parts of the park but are a discordant element in the bushland 
proper. The botanist winces at the anomaly of seeing Illyarrie 
(Euccilyptus erythrocorys —native to the Three Springs area) or 
Ihe Coral Gum ( Euc . torquata, from the Coolgardie-Kalgoorlie 
district) in a Jarrah-Banksia woodland, and the artist with his or 
her fine sense of the balanced harmony of the Australian bush 
feels that something is wrong. These misplaced natives, however 
lovely they are in their natural environment, or in an arboretum, 
are as incongruous in the bush portions of King’s Park as a top 
hat would be on a person wearing a bathing suit. 

The Veld Grass Problem. It is mainly following the habitat de¬ 
struction factors ii. to iv. discussed above, rather than after fire, that 
the exotic Veld grass (Ehrharta) enters the woodland. Once estab¬ 
lished it is an active invader of all disturbed habitats. However, 
for successful growth it needs an open canopy. It does not succeed 
in the closed canopy so often seen in Jarrah woodland. When the 
grass first appeared in the Park is unknown. It was first noticed 
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in the State at East Guildford about 1900 and was recorded at the 
Crawley end of King’s Park in 1924, by which time there was a 
dense growth of it there of . about a quarter of an acre in extent 
(W. Catton Grasby, Western Mail, May 14, 1925). The grass was 
then hailed as a valuable fodder grass and the then Superintendent 
of the Park (J. Heath) was publicising it as such to the Controller 
of Group Settlements and the Department of Agriculture. At one 
time he was selling the grass to farmers at £1 a bag. 

Its menace to the Park came to be realised and various 
measures were taken to eradicate it, with little success. One bold 
step was adopted in 1949 to 1951 when during the flowering and 
seeding seasons the Board tried to control the grass by means of 
cattle grazing. This well-meaning attempt appeared to be soundly 
based because Veld grass cannot stand heavy grazing. However, it 
failed because native vegetation was also eaten, ungerminated 
seeds of Veld grass and other weeds were left, and, most important, 
the litter and soil layers were broken up by the hooves of the 
animals which left a multitude of foci from which other weeds could 
invade. 

It seems that it is because of the open nature of the canopy 
and the absence of aggressive native grasses that Veld grass has 
been so successful in the Tuart association. Nevertheless it only 
invaded this environment by way of the disturbed ground. Perhaps 
we may have to come to terms with this grass in the Tuart asso¬ 
ciation and simply tolerate its presence. It is useless to pull it out 
for the disturbed area only offers another focus for entry of the 
same or other weed species. Yet since it appears to require absence 
of overhead cover it may be worthwhile actively to combat the 
grass by dense seeding (in the heavily disturbed areas) of some 
of the rapidly* growing native plants endemic to the Park. Three 
which come to mind and which naturally form dense stands early 
in the normal succession are Dryandra floribunda, Acacia pulchella 
and Adenanthos sericea . Such judicious seeding with endemic plants 
on areas over-run by Veld grass could be extended to fire- 
devastated ground, firebreaks which it is desired to have revert to 
bushland, and other “bald patches.” This should set the natural 
ecological succession firmly on the way, naturally leading to the 
re-establishment of the climax woodland, either the Tuart or the 
Jarrah association. It is emphasised that seeding, not planting, of 
endemic shrubs is advocated, as planting further disturbs the 
ground and thus encourages the entry of exotic weeds. 

Certainly nothing like the controlled seeding suggested above 
has been attempted here before, yet this should not prevent the 
implementation of a positive policy. As it is known that elsewhere, 
under disturbed conditions, Dryandra floribunda and Acacia pul¬ 
chella do form dense stands early in the succession and lead to 
successful restoration of the climax it is therefore possible that 
heavy seeding with these shrubs in badly devastated areas may 
lead to exclusion of exotics and the regeneration from seed of the 
floral components of the climax. The Park must be treated as the 
totality of living things within it. Some are young and growing, 


50 


others old and dying; it should be the aim of the management to 
balance these things and then have a dynamic healthy near-natural 
park. 


7. DISCUSSION AND CONCLUSIONS 

The King’s Park Board after a couple of decades of its “man¬ 
agement” policies is now informed by various critics of its results 
that the bush parts of the Park are in a “disgraceful condition” 
(according to the Minister for Lands, the Hon. E. K. Hoar, in 
Parliament on November 25, 1954), that it is “a decaying bush 
area” (the Lord Mayor, Mr. Howard, in his official brochure), 
that the portion proposed for the aquatic centre is “an unlovely 
piece of ground” (West Australian, in an editorial on July 25, 
1957), and that the whole of it is “1,000 acres of degenerating 
bushland” (P. D. Jeans, West Australian , July 31, 1957). All this 
is very unflattering to the capabilities of the Board members, who 
to add to their bewilderment heard the Minister for Lands, when 
he made the above-mentioned diatribe, refer to “the really splendid 
service being given to the public by the King’s Park Board,” and 
“I would swear that up till now nobody has had any reason to 
complain of the activities of the Board.” The depreciations quoted 
are far too sweeping and as generalisations cannot be regarded 
as true. Some of them may reflect, as stated on p. 30, an overseas 
upbringing. However, there is no doubt that in several important 
respects the Board’s management policies have left serious scars 
on the Park and which arouse legitimate complaint. 

If the Board members tour “unmanaged” pockets of bushland 
around the metropolitan area (as for instance between Jolimont and 
Karrakatta, west of the railway) or inspect uncleared vacant build¬ 
ing lots even in the nearer suburbs, they may have the mortifica¬ 
tion of seeing native bush in better heart than in the Park they 
control. On reflection, therefore, the Board may come to agree with 
the opinion of an American ecologist who wrote on the national 
parks of that continent, preserved in the natural or wilderness con¬ 
dition, that the best way of managing such parks is to leave them 
alone! 

There can be no doubt that fundamentally this is so, but it is 
one of the hardest things in the world for an active conscientious 
official to realise this. He constantly attempts to do something 
“positive” in the execution of his duties to justify his salary and 
satisfy his conscience. So any park controlled by a zealous executive 
who is not well informed ecologically, may be beset by an increas¬ 
ing spiral of management problems. The simple solution is to let 
the park recover naturally. There are many instances in Australia 
where land cleared and cultivated, and even partly urbanised, being 
abandoned for years, has reverted almost entirely to its old state. 
The verges of King’s Park itself, as already mentioned, show strong 
indications of this happening despite the fact that the strips are 
in many places continually being disturbed. 
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However, the public naturally desire a more rapid improvement 
in the Park; nature to be helped in its restoration, as it were. We 
have in the preceding section discussed the problems which a man¬ 
agement policy must face in attempting such recoveries, and offered 
some suggestions how to deal with them. There is no existing body 
of written knowledge which will tell the Board clearly and in detail 
how to bring the desire for a natural park to an early and suc¬ 
cessful fruition. Any horticulturist can say from his own experience, 
or from reading, how to grow a lawn or a bed of roses but none 
can say with equal precision how to restore a piece of damaged 
native woodland and then maintain it indefinitely in natural or 
near-natural form. This should not deter the Board from trying. 
The attempt offers an unrivalled opportunity to show the way to a 
new and exciting prospect of living with, rather than attacking and 
subduing our environment. 

To attain this there seems no alternative than to reconstitute 
the Board. It is not sufficient to call for occasional advice from 
outside specialists. The Board should itself be comprised of know¬ 
ledgeable persons with an understanding of modern conservation 
principles, and. above all, with a sympathy and firm belief in the 
worthwhileness of the objective. Board members and officers who 
have lost heart and view the future despondently have tacitly 
admitted defeat in their past efforts and should retire. 

The Park will always mean many things to the people of the 
State. It is a place of fine views, magnificent panoramas, pleasant 
lawns, an imposing War Memorial and unique memorial avenues. It 
is proper that we should be proud of these things. Yet to many 
there is more in the Park, and to them the natural bushland is the 
core and heart of its attraction. Some are regular visitors, finding 
solace and relaxation in this place of quiet peace. More make an 
annual pilgrimage in the winter and spring to revel in the wild- 
fiowers for which it is famous. If the pattern of urbanisation here 
follows the pattern of other young countries then we may expect, 
as the pioneering generations recede into history, to find an increas- 
, ing awareness of the charms of the native environment. The Park, 
surviving as an indigenous park, an oasis amidst an ever-widening 
area of suburban and other development, will have an increasing 
number of devotees. 

The importance of a study of history and the preservation of 
historical relics is to give a sense of continuity to life. Our bush- 
land Park can be regarded as an important historical relic, since 
it links us with the scene as observed by the pioneers on their 
arrival. Many prominent figures in our history have been associated 
with its creation and development. A young country has too few 
evidences of continuity to destroy them, except under the stress 
of pressing need. It is hoped that the people of Western Australia 
at the present time, by defending the Park from attack, will be 
able to show the foresight and statesmanship of those who in the 
past created King’s Park. 

It is to this aim that the Western Australian Naturalists’ Club 
dedicates this article. 
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RECENT CAPTURE OF THE QUOKKA 
fSETONIX BRACHY URUSJ ON THE MAINLAND 

By S. BARKER, A. R. MAIN and R. M. SADLEIR, 
Department of Zoology, University of W.A. 

In the West Australian of April 17, 1957, an article by Dr. E. P. 
jlodgkin discussed work carried out on the Rottnest I. population 
of the Quokka by the University Zoology Department. The sugges¬ 
tion was made that the Quokka had become extinct on the main¬ 
land during the early 1930s. 

Later in the month Mr. H. A. C. Atkinson, of Bibra Lake, 
after reading the article, informed the C.S.I.R.O. Regional Lab¬ 
oratory that he knew of a mainland population of the Quokka. 
The message was passed on to the Zoology Department. As a 
result a party consisting of H. Atkinson, A. Main, D. Serventy, 
J. Ford, R. Sadleir and S. Barker visited a forestry area 5 miles 
S.E. of Byford on May 4. Mr. Atkinson knew the area intimately 
as he had lived there for many years. Five swamps were inspected 
and abundant evidence of Quokka presence was found, such as 
tracks, droppings and tunnels in the thick undergrowth. In some 
cases it was possible to measure the foot imprints in the tunnels; 
these conformed to the known foot length of the Quokka. 

A trapping programme was initiated by the authors on May 
S and continued until June 6. The traps were standard design by 
G. B. Sharman and successfully used for capture of Quokkas on 
Rottnest and Bald Islands. The bait used was apple and bread 
crust. 

The trapping sites were the swampy headwaters of the fol¬ 
lowing streams:—Wongong Brook (area 1); Manjedal Brook 
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(areas 2 and 3); and Beenyup Brook (area 4). The swamps were 
shallow basins characterised by their extreme length compared 
with their width. The major axis extends roughly N.-S. in each 
case. The most extreme development of this type of swamp occurs 
on Manjedal Brook where what we termed “long swamp” extended 
for miles with a maximum width of approximately 150 yards. 
The vegetation is dominated by Agonis linearifolium, Gahnia sp., 
association which when not regularly burnt is extremely thick and 
affords good cover for the Quokka. 

At first results were discouraging. In 7 nights of continual 
trapping in areas 1 and 2 the only captures were two introduced 
rodents, Rattus rattus . Then on June 17 our luck changed. In trap¬ 
ping area 2 all traps were set off. The captures were two adult 
Quokkas, one immature female Bandicoot (Isoodon oibesulus) and 
one R. rattus. Our success followed 9 consecutive nights without a 
capture; this represented 57 trap nights.* Both Quokkas had 
removed hair from their heads due to attempts to escape, other¬ 
wise they were in fair condition. One was an adult male, the other 
an adult female without a pouched young. Both animals were 
parasitised by the tick Ixodes australiensis (kindly identified by 
Mr. D. C. Swan). 

Trapping was continued in area 2 for 5 more nights without 
success. Meanwhile we had commenced trapping in area 3, close to 
area 2. One adult male Quokka was captured here after 4 con¬ 
secutive nights’ trapping; this represented 18 trap nights. After 
three more days in which only one R. rattus was caught all traps 
were moved to area 4. Trapping was discontinued in areas 2 and 3 
because despite every care the habitat was suffering serious 
destruction as visits to the traps increased. It was considered that 
too many tracks through the inhabited swamps would leave the 
Quokkas exposed to active predators, such as foxes. We continued 
trapping in area 4 for 16 consecutive nights; the only captures 
were three R. rattus. The table summarises the results of live 
trappings in the four areas between May 8 and June 6: 


AREA 

1 

2 

3 

4 

Trap nights 

28 

87 

36 

212 

Number traps sprung 

1 

15 

6 

5 

Number captures 

1A 

2A, 2B. 

1C 

1A 

IB 

3A 


legend A — R. rattus. B. — Setonix braehyurus. C — Isoodon obesulus. 


DISCUSSION 

The importance of finding a colony of the Quokka on the main¬ 
land cannot be exaggerated. The records of the Western Australian 
Museum (kindly made available by Mr. L. Glauert) show that the 
last mainland specimen was obtained in July, 1935, from Torbay, 


A trap night is defined as the setting of one trap for one night. 
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Albany. The previous two specimens came from Karridale and 
Chorkerup, both in 1933. There is no doubt that a great decline in 
numbers of the Quokka occurred in the 1930s. However, the 
authors agree with White (1952) that isolated populations of the 
Quokka still occur on the mainland. This view has been supported 
by Sharman (1954); by the capture of an immature Setonix by Mr. 
J. Rate at Walpole in December, 1955; by a visual record of Mr. 
R. Aitkin who saw two dead Quokkas on the Albany Highway near 
the Travellers Arms on January 11, 1956, and on March 22, 1956. 

This evidence indicates that close attention by naturalists to 
suitable undisturbed swamps in the forest areas would be likely 
to yield more information on the mainland occurrence. The 
authors and the Fisheries Department would be glad to learn of 
the success encountered by naturalists looking in suitable locali¬ 
ties. However, it cannot be emphasised too strongly that undirected 
blundering through swamps in search of Quokkas will do more to 
hasten their extinction than any other factor. 

The authors acknowledge the receipt of University Research 
Grants during the course of this investigation. 
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FROM FIELD AND STUDY 

Grey-tailed Tattler on the Swan River Estuary.—The Grey¬ 
tailed Tattler (Tringa bveviyes) is a relatively common visitor to 
northern Australia. In the south of this State two of the three 
known records are from the Swan River Estuary {Emu, 31: 278; 
47: 266). Last summer four birds were seen on the shores of Mel¬ 
ville Water, near Como beach. One was noted on November 26, 
1956, and three were seen on December 3. 

C. F. H. JENKINS, Department of Agriculture, Perth. 

Glossy Ibis at Bibra Lake.—The Glossy Ibis (Plagadis falcin- 
cllus) occurs rarely in southern Australia and there are only about 
half a dozen published records for the South-West. It was with 
considerable interest, therefore, that I noted a single individual 
at Bibra Lake on November 26, 1956. The ibis was feeding on a 
grassy flat in company with 20-30 White-faced Herons. Through 
field glasses the sickle-shaped bill and greenish sheen on the plum¬ 
age could be clearly seen. In flight the bird appears uniformly 
black and so cannot be confused with the Straw-necked Ibis, 
which shows prominent white markings when in the air. 

—C. F. H. JENKINS, Department of Agriculture, Perth. 

Kestrel at Sea in Northern Australia.—During May, 1957, I 
made a cruise in north-western and northern waters on H.M.A.S. 
Fremantle, as part of my national service training. On May 14, at 


55 


5.30 a.m. (Darwin time) when the ship was off Pt. Blaze, Northern 
Territory, and 58 miles offshore, a Nankeen Kestrel (Falco 
cenchroides) landed in an exhausted condition. It fluttered about 
the ship and after being caught was placed in a box with water. 
Next morning after being fed it was released. After circling the 
ship it alighted on the mast. It was not seen on May 16 or 17 but 
reappeared again on the 18t.h, when it was seen sitting on the mast. 
It continually showed up throughout the trip of 15 days which 
took us to the southern end of the 80 Mile Beach and Onslow and 
back to Darwin. The Kestrel is known to migrate between Aus¬ 
tralia and Indonesia. 

-—ROBERT BOYD, Daglish. 

Fan-tailed Cuckoo parasitising Western Silvereye.—On Novem¬ 
ber 11, 1952 at Coolbellup Lake, 6 miles east of Fremantle, I found 
a nest of the Western Silvereye (Zosterops gouldi) containing an 
egg of the Fan-tailed Cuckoo (Cacomantis pyrrhophanns), with two 
of the host’s eggs. The cuckoo’s egg measured 21.3 x 15.2 mm. 
and was dull white, marked with minute brownish spots, with a 
few underlying markings of light grey, which tended to form a 
zone around the broader end. The nest was in a small bush 
(Regelia ciliata), about 5 ft. from the ground. 

This cuckoo is a very scarce species in this neighbourhood and 
this is the only occasion on which I have found its egg locally. 
It is also the only occasion on which I have found the Silvereye 
parasitised by any cuckoo. 

The Fan-tailed Cuckoo almost invariably chooses as hosts 
birds which build domed nests, but there are rare records in the 
Eastern Slates of its eggs being found in cup-shaped nests (includ¬ 
ing honcyenters, robins and sittellas). The example I report appears 
to be the first in which the Western Silvereye has been parasitised. 

—JULIAN R. FORD, Fremantle. 

Dispersal Opportunities for Exotic Snails.- Two instances 
recently came under notice at the Fremantle waterfront on the 
means by which the European snails, Theba piscina and Helix 
aspersa, might extend their range in Western Australia. Early in 
October, 1956, M.V. Taranaki discharged steel and general cargo 
from United Kingdom ports. Adhering to a girder was found an 
adult, 4-whorled specimen of Helix aspersa which, when moistened, 
quickly became active. Such snails can easily become secreted in 
cargo and generally distributed. 

About three years ago the State ship Dnlverton lifted deck 
cargo of jetty piles for a North-West port. The butts of most piles 
were deeply split, providing refuge for a large number of aestivat¬ 
ing Theba pisana. The piles had lain for some time in the old 
Public Works Department yard, now the site of No. 10 berth of the 
North Wharf, which was heavily overrun with snails. Without 
doubt reports of the species’ appearance near our North-West 
ports may soon be expected. 

—G. KENDRICK, Fremantle. 
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OF ROCKY SHORES 

By E. P. HODGKIN and LOISETTE M. MARSH, with illustrations- 
by JENNIFER M. ARNOLD, Department of Zoology, University of 
Western Australia. 

INTRODUCTION 

The gastropod molluscs are the most varied and abundant 
animals of our rocky shores and are moreover those which arouse 
the greatest general interest among naturalists. Much of this 
interest has attached to the larger and more conspicuous shells 
belonging to a few families such as the cowries and volutes, and 
these are relatively well known. On the other hand the common 
species, which form by far the greater part of the fauna, are little 
known. They are often inconspicuous and devoid of the brilliance of 
colouring and obvious beauty of form that is the fascination of the 
rarer forms. However, it is just because of their abundance and 
dominance in the fauna of the rocky shores that these species are 
of interest to the serious naturalist. Large areas may be populated 
by a single species of gastropod or by an association of two or three. 
A succession of species dominate the fauna at different levels in 
the intertidal belt, and while many are found only on apparently 
bare rocks others are confined to the weed beds which cover great 
areas of the reefs, others again will only be found under loose 
stones on the reef surface. Each has its own preferred habitat. 
Much of the interest and importance of littoral biology depends on 
the recognition of the habitats of individual species. 

This key has been prepared in order to help naturalists to 
recognise the principal species that live on the reefs, and is limited 
to species found in the warm-temperature waters between Gerald- 
ton and Cape Leeuwin. Gastropoda are classified mainly on internal 
structures of the soft parts and no satisfactory general key for 
their identification can be prepared using the shells alone. How¬ 
ever, since we have confined ourselves to the fauna of a particular 
environment, within a restricted geographical range, it has been 
possible to construct a workable key for the identification of the 
species included. Moreover, while this is not a reliable key to the 
families it will generally be found a satisfactory guide to the true 
relationships of local species which, although not included in the 
key, may occasionally turn up on the reefs. 
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The key is intended for use with living animals and obvious 
features of the soft parts are employed. Fresh shells can generally 
be identified if the diagrams are used with discretion. Users must 
be warned, however, that reliance on the diagrams alone, excellent 
as they are, will almost inevitably lead to wrong identifications. 
Two other limitations should be noted. Marine shells are often much 
eroded or overgrown with an encrustation of coralline algae and 
the diagnostic features obscured. In a few species the shells of the 
young animal may be very different in form from that of the 
mature animal. A more extreme example is that of the common 
cowrie (Ravitrona caputserjientis), the juvenile of which has a 
shell more like that of Quibulla. The key applies only to shells of 
mature animals. Approximate sizes are indicated by the measure¬ 
ments given; there is of course much variation. 

Anyone who has worked with marine gastropods will be well 
aware of the confusion that exists in the nomenclature and classi¬ 
fication of the group. We have done our best to ensure that the 
names used are “correct’'; inevitably some will not be those 
familiar to collectors and clearly no finality can be claimed for the 
names or classification employed. 

We hope that by making it easier to identify the common 
gastropods, the publication of this key will stimulate an interest 
in these animals. There are many biological problems relating to 
them that call for careful investigation; the limits of their 
geographical distribution are not well known, very little is known 
of their breeding either in regard to season or the existence or 
otherwise of pelagic larval stages, and although the normal habi¬ 
tats of most species are known their relationship to other 
organisms in those habitats is little understood. 

Habitats 

Rocky shore habitats may conveniently be classified under the 
first six headings listed below, to which are added “sandy bottom” 
and “pelagic” since certain animals characteristic of these habitats 
are frequently found on the reefs. The type of habitat in which 
# the animals listed normally occur are indicated in the key by the 
appropriate abbreviation. 

Spl. Splash zone, above high water. 

Int. Intertidal rocks, above the reef flat. 

Alg. Among leafy algae on the reef flat. 

Ro. Bare rock or encrusting algae on the reef flat. 

Sub. Sublittoral, below low water. 

St. Under stones on the reef fiat. 

Sd. Sandy bottoms. 

Pel. Pelagic. 

GLOSSARY OF TECHNICAL TERMS 
•Anterior. The front end. The head of the animal emerges near the 

siphon canal, the spire is posterior (at the back end). In lim¬ 
pets the shell apex is usually nearer the anterior end. 
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Calcareous. Composed of lime. 

Columella. Central axis of shell. 

Cteniclium. True gill in mantle cavity. 

Discoidal. Whorls lying in one plane. 

Fusiform. Spindle-shaped, tapering to both ends. 

Lamellae. Thin plates. 

Mantle.- Soft skin covering the internal organs. This secretes the 
shell and is produced into flaps which may be reflected over the 
shell. An inpushing of the mantle at the anterior end forms the 
mantle cavity. 

Ovate. Egg-shaped. 

Operculum. Plate closing the aperture. 

Pcriostracum. Horny layer covering living shell in some species, 
e.g., May etui. 

Plait. Prominent spiral fold in the columella, as in Volutidae. 
Porcellanous. Like porcelain. 

Protoconch. Embryonic spire persisting at apex of shell. 

Reflected. Turned backwards. 

Siphon. Tubular prolongation of mantle edge to bring water to 
mantle cavity. 

Siphon canal. Groove or tube in shell aperture which accommodates 
the siphon. 

Striae. Very fine lines. 

Tetragonal. Four sided. 

Tubercle. Small knob. 

Turbinate. Top-shaped, e.g., Senectus. 

Umbilicus. Hollow axis in base of certain shells. 

Varix. Prominent ridge formed on outer lip; may be dissolved away 
before further growth or persist as in Mayena. 

Whorl. One complete spiral. Body whorl. The last whorl with the 
aperture. 

ILLUSTRATIONS 

Most of the species mentioned in the key which follows are 
figured in the plates accompanying the text. Those species illus¬ 
trated* are marked by capital letters in black type, the letters corre¬ 
sponding to the figures in the plate opposite. 
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Plate 1 


















KEY 

Shell nacreous (pearly) internally . Section I 

Shell not nacreous: 

Shell without a spire; may be conical, horn-shaped, or flat¬ 
tened; aperture covers whole of lower surface . Section II 

Spire evident . . Section III 

Spire enclosed by body whorl (involute) . Section IV 

SECTION I 

1. With an operculum . 2 

Without an operculum .:. 3 


2. Operculum heavy, calcareous, with thin horny layer internally 

. Fam. TURBINIDAE. See Section III, No. 5 

Operculum horny, circular, thin. Shell variable in shape; conical, 

subglobulaf or turbinate . Fam. TROCHIDAE . 5 

Operculum horny with a calcareous layer of pearly particles 
spirally arranged. Shell very small, turbinate or discoidal, 

light coloured . Fam. LIOTIIDAE 

Mundita botanica . 0.5 cm. Sculpturing a fine network. 
Sub . \ 

Pseudoliota peronii. 1 cm. Prominent ribs and tubercles. 

3. Shell completely covers body when retracted . 4 

Shell smooth, does not completely cover body. False ear shells 
. Fam. STOMATIIDAE 

Gena auricula. 1.5 cm. Shell brownish, variable in colour. 
Sub . 


4. Shell rounded, ridged, without holes ... Fam. STOMATELLIDAE 

S tom at ell a imbricata. 3 cm. Spire depressed; shell sand- 
coloured. Sub. E 

Herpetopoma aspersa. 1.5 cm. Spire elevated; shell sand- 
coloured with some brown or pink patterning. Sub. C 

Shell with small spire, body whorl large and depressed, a row 
of holes along left side. Ear shells . Fam. HALIOTIDAE 

Haliotis roei. 9 cm. Shell pink, animal green; ribbing coarse 
% (often very eroded). Ro. . G 

TI. scalaris. 8 cm. Shell pink, with prominent spiral ridges 
and radiating lamellae. Sub. St. ,. D 

H. elegans . 7 cm. Shell mottled orange; ribbing moderately 
fine. Sub. . F 

H. squamata. 7 cm. Shell brown with irregular pale radiat¬ 
ing bands; ribbing finer than in H. elegans. Sub. 

H. vixlirata. 15 cm. Shell pink with darker mottling; 
ribbing very fine. Sub. 
































Plate 2 








Fam. TROCHIDAE 


5. With umbilicus . 6 

Without umbilicus ... 7 

6. Aperture smooth: 

Gibbula preissiana. 1 cm. Shell with two spiral ribs to each 
whorl; fine brown lines and spots. Alg. . A 

G. lehmani. 1 cm. Whorls more rounded; base patterned 
in red, spire in black and red. Alg. 

Tallopia callifera. 1.5 cm. Many spiral ribs; irregular 
radiating brown lines ...*. B 

Aperture toothed: 

Clanculus consobrinus . 1 cm. Shell with fine spiral ribs and 
tubercles; reddish-brown with dark flecks . C 

C. denticiilatus. 1 cm. Similar to above, but without dark 
flecks...... I) 

C. personal uk. 1.5 cm. Ribs and tubercles coarse, base of 
shell somewhat flattened; inner lip with prominent 
double tooth. Pinkish-brown mottling on white . F 

C. limbatus. 2 cm. Tubercles finer, base of shell with an 
angular margin; prominent double tooth. Fawn coloured 
with darker blotches . E 

C. occidiuus. 3 cm. Tubercles fine; inner lip with prominent 
single tooth. Pale brown with reddish flecks . G 


7. Shell heavy, angular, with broad flat: base: 

. Tectus obeliscus . 5 cm. Alg. Sub. 11 

Shell heavy, whorls rounded, margin of aperture black: 

Austrocochlea rudis. 2.5 cm. Int. J 

Shell without broad flat base or black margin to aperture 8 

8. Shell smooth: 

Phasianotrochus exhnius. 3 cm. Shell brown . K 

P. irisodontes. 1.5 cm. Shell brownish with axial lines. (On 
sea grass) . M 

Shell sculptured, rough: 

Prothallotia pulcherrima. 1.5 cm. Shell reddish with green 

nacre. Alg. O 

P. lehmani. 1.5 cm. Shell with pattern of vertical lines. 

Alg. N 

Thalotia conica. 2 cm. Shell with rectangular reddish 

flecks, aperture toothed. Alg. P 

Calliostoma interruptum. 1.5 cm. Shell grey-green with 
darker flecks; base more flattened than preceding three 
species. (On sea grass.) 
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Plate 3 
















SECTION II 

1. Shell imperforate, conical, encloses animal. Limpets . 2 

Shell horn-shaped, encloses animal; protoconch spiral (in 

juveniles). Habitat—on shells of other gastropods . 

Fam. IIIPPONICIDAE 

Sabia conica. 2 cm. Shell fawn; ribbed . A 

Antisdbia erma. 1 cm. Shell white; with circular ridges 
like overlapping plates. 

Shell does not enclose animal; has a central hole, an anterior 
slit, or an indentation for the anus. Bilaterally symmetrical 

. Fam. FISSURELLIDAE 

Scutus anatinus. 10 cm. Shell imperforate, a slight indent¬ 
ation only. Shell white, animal black, mantle reflected 

over shell. Elephant shell. St. B 

Entomella Candida. 1 cm. Shell with an anterior slit; with 
five radiating ribs, cross lines form a lacework pattern. 

Sophismalepas nigrita. 2 cm. Shell with a central oval 
perforation. Fawn to pink; fine radiating striae and 
circular growth lines. Marginal processes of mantle over¬ 
lap edge of shell. St.. .... D 

2. No siphon, ridging regular. True limpets . 3 

Siphon present; siphonal canal shows as a double ridge on 

anterior right side of shell. Pulmonale limpets. 

Siphonaria luzonica. 1.5 cm. Shell with coarse ridges. Black 

flecks round edge of foot. Int... E 

£. baconi . 1.5 cm. Ridges fine. No black flecks. Int. 

3. Single ctenidium on left side (in mantle cavity). Shell is never 

iridescent within. Fam. ACMAEIDAE 

Patelloida alticostata. 3 cm. Strong ridges, black flecks 

between ridges. Int.,. F 

P. nigrosulcata . 3 cm. On shells. 

Notoacmea onychitis. 2 cm. Fine ridges, shell margin often 

black inside. Int. H 

No true ctenidium, secondary gills attached to body between 

mantle and foot. Shell may be iridescent within . 

Fam. PATELLIDAE 
Patellanax laticostata. 10 cm. Many simple ridges. Int. 


Ro.. G 

P. peroni. 2.5 cm. Ridging coarse, tuberculate, or black 
and white striped. Int. Ro . J 

SECTION III 

1. No siphon canal or posterior canal . 2 

Siphon canal and/or posterior canal present . 11 

2. Operculum present . 3 

Operculum absent . 10 

3. Operculum calcareous . 4 

Operculum horny . . . G 
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Plate 4 









4. Spire well developed; shell turbinate or pyramidal in shape 5 
Spire very small, shell sub-globular in shape; shell porcellan- 

ous internally, generally thick; aperture semicircular. Oper¬ 
culum forms a false hinge with inner lip Fam. NERITIDAE 
Melanerita melanotragus. 3 cm. Shell and operculum black, 
fairly smooth. Int..... A 

5. Shell fairly thin, polished, variably coloured and patterned. 

Operculum oval . Fam. EUTROPIIDAE 

Phasianella australis. 6 cm. Spire fairly long; shell pat¬ 
terned in pink, red, brown, yellow and purple. Sd. B 

P. ventricosa. 4 cm. Similar to P. australis but spire 

shorter. Sd..... . C 

Shell solid, smooth or rough, not polished; aperture circular, 
oval or sub-tetragonal. Operculum heavy, calcareous with 

thin horny layer internally . Fam. TURBINIDAE 

Ninella wliitleyi . 7 cm. Shell sand coloured with green 
mottling in young shells. Operculum with spiral ridges. 

Alg.. ... . D 

Senectus inter cost alis. 7 cm. Shell fawn with darker 
mottling, sculptured with revolving ridges. Operculum 

tuberculate. Alg.*... E 

Dinassovica jourdani. 15 cm. Juvenile: shell orange to 
reddish brown, slightly ribbed. Adult: shell rich brown, 

smooth. Operculum white, porcellanous. Alg. Sub. F 

Bellastrea kesteveni. 3 cm. Spire low; base of shell flat, 
margin of last whorl produced into thin shelf-like pro¬ 
jection. Operculum porcellanous, white. Shell sand 
coloured to white. Ro. Sub. 

Bellastrea sp. indet. 4 cm. Spire high; base of shell flat. 
Operculum porcellanous, blue or white, shell sand 
coloured. Sub. .. G 

(5. Shell irregularly coiled . Fam. VERMETIDAE 

Shell coiled normally . 7 

7. Shell with an umbilicus . 8 

Shell without an umbilicus . 9 

8. Umbilicus wide and deep with corrugated margins. Shell tur¬ 

binate, with a flattened spire, or discoidal . 

Fam. SOLARIIDAE 

Philippia lutea. 1.5 cm. Shell brown, fairly smooth . H 

Inner lip reflected over umbilicus. Shell with short spire, tur¬ 
binate, sub-globular; smooth. Aperture entire, outer lip 

sharp . Fam. NATICIDAE 

Notocochlis sagittata. 1 cm. Shell white, nearly covered 

with fine brown pattern. St. Sd. J 

Uber conicum . 3 cm. Shell pale brown, paler spiral line. 

Sd. M 

Friginatica beddomei. 1 cm. Shell white; a marked groove 
round top of whorls. Sd. .. K 
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Plate 5 








9. Shell minute, thin, smooth, folded or spirally striate . 

Fam. LITIOPIDAE 

Diala varia. 0.5 cm. Shell black. Alg. 

Shell of small to moderate size, turbinate or pyramidal; aper¬ 
ture rounded. Periwinkles . Fam. LITTORINIDAE 

Melaraphe unifasciata. 2 cm. Shell light grey-blue, smooth. 

Spl... A 

Tectarius rugosus. 2 cm. Shell fawn to bluish. Has revolv¬ 
ing lines and may or may not have radiating folds or 

small tubercles. Spl. . B 

Bembiciurn aurantium. 2 cm. Shell with base flattened; 

axial ridges or tubercles . C 

(Austrocochlea rudis (Trochidae) see Section I, No. 7.) 

10. Shell large, ovate or sub-globose. Spire short, body whorl very 

large with revolving ribs. Tun shells . Fam. TONNIDAE 

Tonna variegata. 7 cm. Shell yellow and brown with spiral 

ribs all equal. Sub.I) 

Shell turbinate, thin, whitish or purplish. Columella slightly 
twisted. Foot secretes a float of bubbles. Pelagic violet snails 

. Fam. JANTHINIDAE 

Janthina globosa. 3 cm. Height and width of shell nearly 
equal. Pel. 

Janthina violacea. 3 cm. Shell flatter than J. globosa. 
Width is li times height. Pel. G 

11. Operculum claw-shaped, usually with a serrated edge. Aper¬ 

ture narrow; outer lip expanded, with a notch anteriorly. 

Shell variable in shape, ovate, turreted or fusiform . 

Fam. STROMBIDAE 
Strombus floridus. 3 cm. Shell patterned in alternate 
bands of light brown and speckled brown on a white 

ground; aperture pink inside. Alg. Ro. E 

Operculum otherwise, if present; . 12 

12. Shell with varices and thickened or reflected outer lip . 13 

Shell without varices . . 14 

13. Siphon canal usually long, often closed to form a tube. Shell 

often ornamented with ribs and spines. Shape fusiform with 
a moderately long spire. (The species listed here is some¬ 
what atypical of the family) . Fam. MURICIDAE 

Murexsul fimbria tus. 1.5 cm. Shell greyish. Sculpturing of 
many varices and fine but prominent spiral ribs. Outer 

lip curved .. . .F 

Siphon canal of variable length, not closed. Aperture oval, 
outer lip thickened exteriorly, toothed inside. Periostracum 

persistent, thick .. Fam. CYMATIIDAE 

Charonia rilbicunda. 13 cm. Shell patterned with dark 

brown and white; varices irregular . J 

Mayena australasia. 8 cm. Shell brown, covered with a 
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Plate 6 













furry periostracum (when fresh); varices 2 to a whorl. 

A1 S... K (on PI. 5) 

Cabestanhnorpha tabulata. 2.5 cm. Shell with prominent 
spiral ridges and tubercles; spire angular (varices not 
present in juveniles) .H (on PL 5) 

14. Aperture (apart from siphon canal) rounded, not much longer 

than wide. Columella without plaits . 15 

Aperture elongate, length 2 or more times width . 18 

15. Siphon canal short .. 16 

Siphon canal long, as long as aperture or longer. 

Fam. COLIDAE 

Propefusus profundior. 6 cm. Shell brown, covered with 

furry periostracum. Ro. . A 

Microcolus Ihicolnensis. 1.5 cm. Axial ribs prominent, 
whorls angular. Shell pale with indistinct spiral brown 
line . I) 

Fam. TURBINELL1DAE 

Megabit ractus aru anus. Shell very large, 25 cm. Sub. 

16. Spire more than twice height of body whorl; many whorls 

Fam. CERITHIIDAE 
Campanile symbolicum. 12 cm. Spire has about 16 whorls. 

Shell white, fairly smooth. Alg. Sub. B 

Vertagus asper . 4 cm. Spire has about 12 whorls. Shell 
cream coloured, sculptured with revolving lines of 

tubercles. Ro. .... C 

Spire less than twice height of body whorl . 17 

17. Whorls and aperture rounded . Fam. NASSARIIDAE 

Nassanus rufula. 2 cm. Shell smooth, fawn or brown, with 

a pattern of brown bands or lines. Alg. Sd. E 

Parcanassa pauperata. 1.5 cm. Shell with axial ribs, brown, 

unicolorous. Sd.. F 

Whorls angular, aperture more elongate. 

Fam. BUCCINIDAE 

Joseplia tasmanica. 2 cm. Spire high, about equal to body 
whorl, angle about 40°. Sculpturing of axial ribs and 


fine spiral lines. Shell mottled brown. Sd. G 

Cominella sp. 2-3 cm. Spire only about 2/3 length of body 
whorl, angle 60° to 80°. Shell brown, with white or 
orange lines. Alg...... H 


Fam. THAIDIDAE 

Dicathais aegrota . 6 cm. Shell cream coloured, aperture 
darker. Shell marked with spiral lines and ribs, with or 


without tubercles. Int. Alg. Ro. . j 

Lepsiella vinosa. 1.5 cm. Shell dark brown, with thick and 
thin lines and axial ribs. Alg. Ro. K 


L. flindersi. 2 cm. Shell pale, fine axial striations promin¬ 
ent, outer lip heavier. Alg. Ro. 
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Plate 7 





























18. Columella wth prominent folds or teeth, if without them spire 

is high . 19 

Columella smooth, without plaits or teeth, aperture elongate, 
spire low (half or less length of aperture). Shell covered 

with a smooth periostracum . Fam. CONIDAE 

Rhlzoconus klemae. 5 cm. Angle of spire about 90°. Shell 
pinky-brown, often with three coarsely-mottled bands 

on body whorl. Sub. A 

Floraconus novaehollandiae. 4 cm. Spire flatter than 
R. klemae , about 130°. Shell creamy-grey with darker 
mottling. F. anemone is similar but has orange colora¬ 
tion. Alg Ro. B 

Parvlconus rutilis. 1 cm. Spire low, as in Floraconus, Shell 
pink to brown, with interrupted narrow dark bands. 
Dyraspis doreensis. 4 cm. Spire angle about 80°. Shell 
fawn or brown with narrow dark band at top of whorl 
(often lost). Shell heavy. Alg. Ro. C 

19. Spire shorter than body whorl or if longer then columella 

lacks prominent folds . 20 

Spire equal to or longer than body whorl, columella with 

prominent folds . Fam. MITRIDAE 

Mitra rosettae. 3 cm. Shell brown smooth. Alg. I) 

Proximitra pica. 1 cm. Shell black and white with fine dark 

pattern on white parts. Alg.. F 

Mitra glabra. 5 cm. Brown with fine darker revolving 
lines . F 

20. Aperture full height of shell, spire inconspicuous . 

Fam. MARGINELLIDAE 
Marginella pulchella. 0.7 cm. Shell cream with fine brown 

pattern . G 

Aperture not as above, spire evident . 21 

21. Columella twisted with 3-5 plaits. Large body whorl with a 

simple outer lip. Spire short . Fam. VOLUTIDAE 

Melo miltonis. 10+ cm. Body whorl with spikes from 
upper edge; brown with triangular white flecks. Upper 

spire smooth, rounded. Sd. H 

Columella wrinkled, not plaited. Spire short or of moderate 

length. Shell polished, porcellanous . Fam. OLIVIDAE 

Oliva australis. 3 cm. Shell cream to white with brown 

speckling. Aperture about length of shell. Sd. . J 

Baryspira marginata. 3 cm. Similar to 0. australis , but 

aperture about half length of shell. Sd. K 

Columella has teeth or ribs, not plaits. Spiral lines around 

base of shell . Fam. PYRENIDAE 

Euplica bidentata. 1.5 cm. Aperture long and narrow, both 
lips toothed. Shell fawn with brown zig-zag patterns. 

Alg..... M 

Pyrene spp. 1.5 cm. Spire high, smooth. Shell mauve to 
brown, may be patterned. Columella teeth not evident. 
Alg.. N 


73 












































Plate 8 








SECTION IV 

1. Shell completely involute, spire sunken . 3 

Shell not completely involute, spire visible . 2 

2. Shell encloses animal. Shell thick; columella with folds at 

anterior end . Fam. MARGINELLIDAE 

See Section III, No. 20 

Shell does not enclose animal. Shell very thin; columella with¬ 
out folds . Fam. HYDATINIDAE 

Hydatina pliysis. 3 cm. Shell white with spiral brown 
lines. Alg. j 

3. Aperture to one side, without teeth; shell thin . 4 

Aperture an elongate ventral toothed slit. Shell porcellanous, 

polished. Mantle encloses shell when extended. Cowries . 

Fam. CYPRAEIDAE 
Ravitrona caputserpcntis. 3.5 cm. Shell dark brown, top of 

shell dotted with white. Alg. Ro. . A 

R. helvola. 3 cm. Shell pale brown with mauve tint at 

ends. Alg. Ro. . B 

Notocyprea piperita. 2.5 cm. Fawn with brown spots. Shell 

rounded .,. D 

N. pulicaria. 2 cm. Fawn to white with faint brown spots. 

Shell more parallel sided than N. piperita . E 

N. angustata. 3 cm. Upper surface uniformly brown, 

margins white with brown spots . C 

Ellatrivia merces. 1 cm. White with spots of deep pink. 
Shell sculptured with fine cross lines . F 

4. Aperture width about i width of shell. Shell brownish . 

Fam. BULLIDAE 

Quibulla tenuissima. 2.5 cm. Shell mottled light and dark 
brown, smooth, polished, thin. Animal light brown. Alg. 

Sd... K 

Q. botanica. 4 cm. Shell larger and heavier. Animal orange. 
Sd. (Estuarine). 

Aperture width about 3 width of shell . Fam. PHILINIDAE 

Philine angasi. 2 cm. Shell white, translucent. Mantle 
partially encloses shell. Sd. G 
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THE FIRST PROJAPYGIDAE FROM WESTERN 
AUSTRALIA, WITH SOME ADDITIONAL NOTES 
ON THE FAMILY AND ITS ALLIES 

By G. F. BORNEMISSZA,* Department of Zoology, University of 
Western Australia. 

During my survey of the soil fauna of the Kimberley Division 
in February, 1954, one specimen of the family Projapygidae was 
extracted from a soil sample collected on the bank of the Ord 
River opposite Ivanhoe Station. This specimen, identified as 
Symphylurinus sp. nov., constitutes the first record of the family 
from Western Australia and the second record from Australia. 

The Projapygidae have a world-wide distribution; the genus 
Symphylurinus is known from China, India, West Africa and Brazil. 
The first representative ( Symphylurinus swani Worn.) of this 
family from Australia was collected as recently as 1945 by Mr. D. 
C. Swan at Atherton, north Queensland (Womersley, 1945). 

The family, established by Cook in 1896, was founded on speci¬ 
mens ( Projapyx stylifer Cook) collected from humus in a tropical 
rain forest in Liberia. The phylogenetic significance of the family, 
with its suggestive similarities to the Symphyla as well as to the 
Campodeidae and the Japygidae, was quickly realised, particularly 
by Silvestri (1901). Verhoeff (1903) questioned the validity of the 
new family, considering the described species to be no more than 
juvenile forms of certain japygids. By examining several speci¬ 
mens Silvestri (1905) produced ample evidence to justify its reten¬ 
tion. The Projapygidae is now accepted by all entomologists. 

At the beginning of the century the Projapygidae was placed 
in the order Thysanura, together with the silver fish (family Lepis- 


* Present address: C.S.I.R.O.. Division of Entomology. Canberra. A.C.T. 
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matidae) and the bristle tails (family Machilidae). However, 
present day taxonomists place it, with the Japygidae and Campo- 
deidae, in a separate order, the Diplura. Figures 1-3* and Table 1 
illustrate the close relationship between the three families, with 
the projapygids forming a clearly defined link between the campo- 
deids and the japygids although more closely related to the former 
than to the latter. The Projapygidae might perhaps have been 
more appropriately named by Cook the “Metacampodeidae.” His 
probable reason for selecting the former name is suggested by his 
statement that: “The habits and movements are so exactly those 
of Japyx that the first specimen was pursued as an early stage of 
that form/’ 


TABLE 1.—THE RELATIONSHIP OF THE PROJAPYGIDAE TO OTHER 
FAMILIES OF THE ORDER DIPLURA 


Morphological Characters 


Fam. Projapygidae 


Fam. Japygidae 


Fam. Campodeidae 


1 Cerci multisegmented 

2 Cerci compact 


3 Cerci unarmed 


4 Anal plates distin¬ 
guishable 

5 Dentate plate on 
maxillae present 

6 Fore-gut terminating 
well beyond the 
thorax 

7 Malpighian tubes 
present as papillae 


1 Cerci multisegmented 

2 Cerci tubular, con¬ 
nected to a pair of 
abdominal glands 

3 Cerci sometimes 
armed with chitinized 
dentition in males 
only (e.g. Symphy- 
lurinus arlel Wyg.) 

4 Anil elates distin¬ 
guishable 

5 Dentate plate on 
maxillae present 

6 Fore-gut terminating 
at abdominal seg¬ 
ment V 

7 Malpighian tubes 
present. 5-6 


1 Cerci unsegmcnted 

2 Cerci compact 


3 Cerci always armed 
in both sexes, strong¬ 
ly chitinized. 
pincers-like 

4 Anal plates obscure 

5 Maxillae simple 

6 Fore-gut terminating 
just behind the 
thorax 

7 Malpighian tubes 
absent 


Ecological Characters 


8 Scavengers or 
predators 

9 Definite preference 
for fine textured 
(below 0 3 mm. 
median diam.) soils 


8 Scavengers 

9 Definite preference 
for fine textured 

i b'J'nv 0 ° mm. 
median diam.) soils 


8 Predators 

9 Preference for finer 
textured, but also 
well represented in 
coarser (0.3-06 mm. 
median diam ) soils 


Apart from anatomical and morphological characters, little is 
known about this family. Mature specimens measure from 2 to 3.5 
mm. in body length. They are very delicate, white or slightly 
cream-coloured insects, completely blind and spend their whole 
existence in humus or under logs or stones. Their small size and 
avoidance of light make observations on their behaviour extremely 
difficult. Judging from the very few individuals that have ever been 


* The specimens were photographed in alcohol. The details of 
segmentation and vestiture were outlined in white on a print (mag¬ 
nification: lOOx) and temporarily masked with rubber cement and 
mounting tissue while the background was sprayed with process 
black. 
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DIPLURA AS SEEN UNDER LOW MAGNIFICATION 
Fig. 1 .—Symphylurinus sp. nov. (Projapygidae) from the Kimber¬ 
ley Division. Fig. 2 .—Campodella sp. nov. (Campodeidae) from the 
Stirling Range. Fig. 3 .—Parajapyx sp. nov. (Japygidae) from the 
Kimberley Division. All species are being described by Mr. H. 

Womersley. 




taken in any one locality, the projapygids are some of the rarest 
of all insects. 

The author wishes to thank Mr. H. Womersley (South Aus¬ 
tralian Museum) for identifying the specimens illustrated and 
Messrs. D. H. Wilson and L. A. Marshall (Division of Entomology, 
C.S.I.R.O., Canberra) for photographic and process work. 
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FIRST RECORD OF A PETALURID DRAGONFLY 
FROM WESTERN AUSTRALIA 

By J. A. L. WATSON, Department of Zoology, University of 

Western Australia. 

The dragonflies of the family Petaluridae form a primitive, 
distinct, and at the present time, relict group of Odonata. Plenti¬ 
ful and apparently dominant in Jurassic times, the family has 
dwindled until now only nine living species are known. Eight of 
these, with a scattered distribution, have been described: Petalura 
gigantea Leach; P. ingentissima Tillyard, and P. pulcherrima Till- 
yard, all from eastern Australia; Uropetala carovei (White), from 
New Zealand; Phenes raptor Rambur, from Chile; Tachopteryx 
thoreyi (Hagen), from eastern U.S.A.; Tanypteryx hageni (Solys), 
from Western U.S.A. and Canada, and T. pryeri (Selys), from Japan. 

It is, therefore, of great interest to report the capture of a 
hitherto undescribed petalurid at Lesmurdie, 12 miles south-east of 
Perth, by Miss M. Hawkin in October, 1956. Unfortunately only a 
single specimen, a male, was obtained. It comes closest- to the 
descriptions of P. gigantea (see Tillyard, 1908; Fraser, 1933) dif¬ 
fering only in details of thoracic and abdominal coloration and in 
the shape of the appendages. 
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Petalurids are readily recognizable in the field by several 
characteristics: 

i. Their large size. The specimen from Lesmurdie is 3\ j n . 
long and 4A in. across the wings, distinctly greater in size 
than the common large dragonfly, Anax papuensis (Burm- 
eister). 

ii. The eyes are separated, i.e., do not meet in the mid-line. 

iii. The pterostigma (dark spot near the wingtip) is very long 
and narrow. 

iv. In the male, the terminal appendages are large and leaf¬ 
like, unlike those of any other Odonata. Further, the hind- 
wings are strongly angulated at the base. 

v. The known petalurid larvae are semi-aquatic, living in 
burrows in peaty swamps and spring bogs. When mature, 
they are 13-2 in. long, and climb from their burrows on to 
reeds, on which they emerge. The most likely breeding 
places of the new species would appear to be the swampy 
headwaters of the smaller streams flowing through the 
Darling scarp, the type of locality in which Quokkas were 
recently rediscovered (Barker et al., 1957). Tillyard (1908) 
showed that Petalura gigantea was common only near its 
breeding sites, and that there was little tendency for the 
adults to disperse. Similar behaviour may reasonably be 
expected from the western form, so that in localities where 


Petalura sp., from Lesmurdie; 9/10 nat. size. 
80 







numbers of adults are observed, a search should be made 
for exuviae. 

A full description of this new species will be published later, 
jyfeanwhile, any specimens or sight records would be of great value 
to the author. 
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FROM FIELD AND STUDY 

Diamond Dove Near YVoodanilling.—Additional to the records 
of the Diamond Dove (Geopelia cuneata) recently reported from 
the South-west (W.A. Nat.., 6 (1): 24), early in February, 1957, I 
saw one bird seven miles east of Woodanilling. 

—V. F. McDOUGALL, Nyabing. 

A Further Record of Pseudemydura umbrina. —Another speci¬ 
men of the rare Swan River tortoise, Pseudemydura umbrina (W. 
-'li-str. Nat., 4: 125; 5: 44) has been received at the Western Aus¬ 
tralian Museum. It was found in a di‘ain at the side of a road at 
Upper Swan by Ted Exell on August 30, 1956.—. L. GLAUERT, 
W.A. Museum. ^ 

A Bandicoot New to Western Australia.—Early in July, 1957, 
Mr. V. N. Serventy presented two bandicoots, a male and a female, 
which had been collected at Christmas Island in the Archipelago of 
the Recherche. These two animals prove to be almost identical in 
all their characters with the Isoodon nauticus from Franklin Island 
in the Nuyts Archipelago, South Australia. This is an island repre¬ 
sentative of the widespread mainland Isoodon obesulus (the 
Quenda) and is recognised as a subspecies only by Tate.—L. 
GLAUERT, W.A. Museum. 

A New Fresh-water Fish for Australia.—Mr. L. Koch, of 
the Entomological Branch of the Department of Agriculture, 
while stationed at the Kimberley Research Station, Ord River, East 
Kimberley, collected a small series of natural history specimens 
among which were four small fresh-water soles new to the Museum 
collection. They were forwarded to Mr. G. P. Whitley, the Curator 
of Fishes at the Australian Museum, Sydney, for examination. In 
due course Mr. Whitley replied stating that the fish belonged to the 
species Liachirus klunzingeri, inhabiting rivers of southern New 
Guinea but not previously reported from Australian waters. Two 
specimens, P4050 and 4051 were retained, the others are in the 
Australian Museum.—L. GLAUERT, W.A. Museum. 
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ibis and Heron Records from Coolgardie.—Owing to the excel- 
ient season experienced in the winter of 1955, there was a large 
accumulation of surface water in the Goldfields, and a correspond¬ 
ing dispersal of the aquatic bird population. 

At Coolgardie, where over 17 inches of rain fell as compared 
to the average of 10 inches, one effect was that the Coolgardie 
‘Gorge’, which has an earthen dam across it, contained water for 
the first time since 1948, giving a shallow body of water several 
feet deep and about 100 yards long. The only aquatic birds 
attracted were two very evident species, rather uncommon in the 
district, namely the Straw-necked Ibis (Threakiornia spinicollis) 
and the White-necked Heron (Notophoyx pacified). 

The Straw-necked Ibis was seen on two occasions. On Novem¬ 
ber 10, 1955, a flock of 12 birds was seen flying low over Coolgardie 
in a N.W. direction. Between November 12 and 16 three birds 
were seen at the Gorge. One left on the 14th, and the other two 
on the 16th. 

The White-necked Heron was seen at the Gorge from Novem¬ 
ber 10 to 20. A single bird was seen either standing in the water 
or on the edge for the whole of this time. 

Although the Gorge held water until mid-winter, no other species 
were seen during the relatively limited time work allowed for 
observations. 

—DON REID, Bullfinch. 

Penetration of the South-west by Eyrean Birds.—In recent 
years a number of Eyrean bird species of the mallee-sandplain type 
have been continually extending their range into the South-west 
(the main stronghold of the Bassian component of the bird fauna 
now inhabiting Western Australia), along the lightly timbered 
coastal strip in the vicinity of the Swan River, and also along a 
narrovy coastal strip in the extreme south (Serventy and Whittell, 
Birds of Western Australia). Several of my observations in the 
central and northern sections of the Swan coastal plain during the 
last few years have somewhat emphasized the rapidity of this 
advance. 

It was the firm contention of many that the heavy jarrah 
forest belt was impeding the southern advancement of the Crested 
Bell-bird (Oreoica gutturalis) until B. V. Teague (W.A. Nat., 4: 
145) observed the species at Williams in 1945. That the species is 
apparently extending its range along the Swan coastal plain was 
indicated on August 19, 1957, when H. A. Atkinson and I identified 
it in Banksia Menziesii country, only six miles north of Yanchep. 
This extends the range ‘of the species from Mogumber. The species’ 
characteristic ventriloquial call was again heard on August 31, 
when D. Bathgate, E. Garrait and I visited the same locality. 

The White-backed Swallow (Cheramoeca leucosterna) has pene¬ 
trated along the coastal strip to as far south as Yanchep, Mogum¬ 
ber being the usual southern boundary. On August 19, 1957, H. A. 
Atkinson and I saw four White-backed Swallows, 10 miles south 
of Lancelin, and in a sandy bank of a hill cut away during road 
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construction four completed tunnels belonging to this species were 
located. Excavation appeared to be recent, as four others were 
found in the initial stages of construction, and we were unable to 
discover eggs in one nest inspected. When in the same area with 
D. Bathgate and E. Garratt, on August 31, many additional nesting 
tunnels and several White-hacked Swallows were seen, establish¬ 
ing the fact that the species is common in the area. The White- 
backed Swallow has also recently penetrated into the South-west 
forested area at a number of places, E. L. Carthew (W.A. Nat., 
2: 167) having recorded the species at Muresk, and D. L. Reid 
having noted it between Bannister and Williams. 

Improved environmental conditions are thought to be the reason 
why the Crested Pigeon (Ocyphaps lophotes) is extending its range 
into the South-west. The species has now penetrated along the 
coastal plain to the vicinity of Fremantle; I observed an individual 
at Bibra Lake on October 6, 1956. 

—JULIAN R. FORD, Fremantle. 

East Kimberley Butterflies.—The article in W.A. Nat., 5: 229, 
by John Warham on “West Kimberley Butterflies” and his com¬ 
ment regarding the sparseness of published information on the 
entomology of the Kimberley Division prompts me to present this 
list of butterflies available in the collection of the Western Aus¬ 
tralian Department of Agriculture. 

Acraea andromacha Fabricius 

Hypolimnas bolina nerina Fabricius 

Precis orithya albicincta Butler 

Danaida melissa hamata Macleay 

Euploea corinna cor Inna Macleay 

Hypocysta adiante antirius Butler 

Zizeeria alsulus Herrich-Schaeffer 

Catopsilia pomona pomona Fabricius 

Catopsilia pyranthe pythias Waterhouse and Lyell 

Terias hecabe sulphurata Butler 

Pap'dio demoleus sthenclus Macleay 

Papilio fuscus canopus Westwood. 

The above butterflies were caught by me at the Kimberley 
Research Station (KRS), on the Ord River Station about 60 miles 
from Wyndham, during January and February, 1957. They have 
been preserved in the collection of the Department of Agriculture, 
Perth. 

Butterflies previously caught in the East Kimberleys and which 
are in the Department’s collection are as follows:— 

Acraea andromacha Fabricius. Ivanhoe Station, June, 1944 (C. 
F. H. Jenkins); Ord River Station, June, 1944 (C. F. H. Jenkins); 
Hall’s Creek, May, 1944 (C. F. H. Jenkins); Ord River Station, 
March. 1947 (Bosch); KRS, February, 1953 (R. G. Lukins); KRS, 
June-July. 1953 (R. G. Lukins). 

Hypolimnas bolina nerina Fabricius. Ord River Station, March- 
April. 1947 (Bosch); KRS. May, 1950 (E. C. B. Langfield); KRS, 


83 


December, 1951; January, 1952 (F. Zanetti); KRS, January, 1953 . 
(D. Thorne); KRS, January-February, 1953 (R. G. Lukins). 

Precis orythia albicincta Butler). Ivanhoe Station, June, 1944 
(C. F. H. Jenkins); Ord River Station, March-April, 1947 (Bosch); 
KRS, June, 1953 (R. G. Lukins). 

Precis villida calybe Godart. Ord River Station, March, 1947 
(Bosch); KRS, June, 1953 (R. G. Lukins); KRS, October, 1953 
(R. G. Lukins). 

Heteronympha rnerope duboulayi Butler. Forrest River Mission. 
April, 1953 (R. G. Lukins). 

Danaida chrysippus petila Stoll. Ivanhoe Station, May, 1944 
(C. F. H. Jenkins); KRS, February, 1952 (T. Carpenter); KRS, 
February, 1953 (R. G. Lukins); Wyndham (Goose Hill), February, 
1953 (R. G. Lukins); KRS, March, 1953 (R. G. Lukins)); KRS, 
October, 1953 (R. G. Lukins); KRS, June, 1954 (R. G. Lukins); 
KRS, November, 1955 (J. A. Button). 

Euploea corinna corinna Macleay. Ivanhoe Station, June, 1944 
(C. F. H. Jenkins); KRS, May, 1950 (E. C. B. Langfield); Ivanhoe 
Station, November, 1951 (R. G. Lukins); KRS, March, 1952 (R. g. 
Lukins); KRS, March, 1953 (R. G. Lukins); Forrest River Mission, 
March, 1953 (R. G. Lukins); KRS, May, 1953 (R. G. Lukins); KRS, 
October, 1953 (R. G. Lukins); Ivanhoe Station, October, 1955 (J. 
A. Button); KRS, October, 1955 (J. A. Button). 

Euchrysops cnejus cnidus Waterhouse & Lyell. Ivanhoe Station, 
June, 1944 (C. F. H. Jenkins); Ord River Station, June, 1944 (C. 
F. H. Jenkins); KRS, January, 1952 (R. G. Lukins); KRS, July, 
1953 (R. G. Lukins); KRS, April, 1953 (B. Thorne). 

Zizeeria alsulns Herrich-Schaeffer. Ord River Station, June, 
1944 (C. F. H. Jenkins); KRS, June, 1953 (R. G. Lukins). 

Catopsilia pyranthe pythias Waterhouse & Lyell. KRS, March, 
1953 (R. G. Lukins). 

Catopsilia pomona pomona Fabricius. KRS, May, 1950 (E. Lang¬ 
field); KRS, November, 1955 (J. A. Button). 

Anaphaeis java tentonia Fabricius. KRS, January, 1953 (B. 
Thorne); KRS, January, 1953 (R. G. Lukins); Wyndham (Goose 
Hill), February, 1953 (R. G. Lukins); Forrest River Mission, April, 
1953 (R. G. Lukins); KRS, June, 1953 (R. G. Lukins). 

Terias hecabe sulphurata Butler. Ivanhoe Station, June, 1944 
(C. F. H. Jenkins); KRS, February, 1953 (R. G. Lukins); KRS, 
March, 1953 (C. F. H. Jenkins); KRS, June, 1953 (R. G. Lukins). 

Papilio demoleus sthenelus Macleay. KRS, January-February- 
March, 1953 (R. G. Lukins). 

Badamia exclamationis Fabricius. Wyndham, February, 1951 
(L. C. Lee); KRS, January, 1954 (R. G. Lukins); Forrest River 
Mission, January, 1954 (R. G. Lukins); KRS, November, 1955 (J. 
A. Button). 

—L. E. KOCH, Department of Agriculture, Perth. 
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STONE ARRANGEMENTS AT CANNA, 
WESTERN AUSTRALIA 

By V. N. SERVENTY and S. R. WHITE. 

Published records of Australian native stone arrangements are 
not numerous and there is little recorded material from Western 
Australian Wheatbelt areas, though one at Pithara is described 
and illustrated by Glauert (1952). Nearer the coast a “circle of 
stones” reported by a surveyor in 1875 south of Dongara aroused 
popular interest in the belief it marked the site of treasure buried 
by shipwrecked Dutch mariners in the 17th Century. An account 
of the searches for this circle and its supposed associated riches is 
given by Malcolm Uren (1940, p. 37 et seq.). 

SITUATION 

The main southward road from Mullewa to Morawa traverses 
an area between the 26 mile peg and the 35 mile peg which is lib¬ 
erally dotted with old native watering sites. One may observe 
among the localities on standard Lands Department lithographs, 
in the vicinity of Pindawa, such names as “Wandonoe Spring,” 
“Muggawogga Spring,” “Thoorangery Spring,” and captions such 
as “Rock-hole . . . water . . . fresh,” “Well . . . fresh,” etc., indi¬ 
cating that hereabouts, because of the limited water supplies in 
adjoining areas, was a concentration of native camps. In the 
vicinity of these waters it is not unusual to discover native grind¬ 
ing stones, mortars and other artefacts. A similar association of 
native artefacts with a series of springs at Yandanooka, 30 miles 
to the south-west, has been described by Baker (1953). 

As one passes the 35 mile peg a series of red-brown granite 
tors, a mile or so to the east, catches the eye; a prominent outcrop 
in a relatively featureless and low, undulating landscape. It is in 
this area, immediately north of the granite tors and between the 
main road and the railway line, that the native stone arrange¬ 
ments listed in the following descriptions were observed. 

The entire area over which the arrangements are scattered 
consists of gneissic granite formation with a general fall to the 
west. There are a number of intermittently-flowing watercourses, 
the beds of which are filled with broken stones. Low scrub about 
two feet high covers loose broken stone and earth. Only along the 
gullies and on the downhill fringes of bald rock, where some depth 
of soil holds the moisture, is there a dense plant growth of up to 
eight or nine feet. 
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The conspicuous natural monoliths are a feature, visible from 
some distance. Most outstanding is a tall needle of rock which 
stands alone, overlooking a considerable flat expanse of low scrub. 
In this flat lie extensive areas of bald rock visible only on close 
approach, and it is along these almost flat and bare surfaces that 
the stone arrangements have been composed. The granite needle 
in itself is of particular interest and it is felt by the authors 
that its peculiar shape and position may have been the significant 
contribution which led to the selection of this site by the natives 
for the arrangements. Some ten feet high, it is surmounted by a 
boulder of the same material. Its phallic likeness is very apparent 
from the illustration (Fig. 1). 

HISTORY 

In 1952 one of us (S.R.W.) then living in Morawa was in- 
formed by Mr. M. Schuler, the Headmaster of Canna School, that 
while hunting wild goats he had discovered a number of stones 
arranged in lines and circles. He felt certain these stones had been 
placed in position by human hands. 

The first visit to the locality was made with Mr. Schuler 
acting as guide. Sufficient was seen to encourage further visits 
and several were made over the next two years. Almost every 
area of exposed flat rock surface yielded some evidence of having 
been the site of stone arrangements. 


Fig. 1.- -Granite needle. 

—Photo V. N. Serventy. 
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For the purpose of preparing a record in some detail two 
excursions were made to the area by both of us working together. 
The first was on May 10, 1953, the second on August 16, 1953. 
Preliminary recording of other stone arrangements in the Morawa 
areas was also made and these will be the subject of a later paper. 

METHOD USED IN RECORDING 
A number of the smaller arrangements were sketched by the 
method of pacing and were then noted directly into the field 
record. The large stone arrangement for which a complete map 
was compiled shows the main outline as solid lines. It was plotted 
by using a prismatic compass and chain tape. A straight chalk line 
was run across the base rock, through the arrangement and along 
its greatest distance. The base rock was then divided into squares 
measuring 10 yards by 10 yards. Paper sheets ruled into half inch 
squares were then used to plot the arrangements. A final scaling 
down was done on the drawing board from the field notes and 
diagrams. 

STONE ARRANGEMENTS 

Most of the stone arrangements were clearly defined but 
some appeared to be disturbed by the removal of stone fragments. 
These could have been used by the builders, renovating, improving 
or laying subsequent patterns. The stones varied from the size of 
a large orange to slabs and fragments up to a foot long. 



Fig. 2—A section of the main arena, showing in the 
background the barrier of piled rock fragments. 

—Photo V. N. Serventy 
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Fi g> 3.—Map of the main arena, showing (in heavy lines) the 
arrangements of stones; the dotted line defines the extent of the 
arena. A indicates the location of the vertical slabs, illustrated in 

Fig. 5. 
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The patterns usually consisted of strings of stone fragments 
arranged in lines roughly parallel and joined at the western ends 
by a semi-circle or loop. There were numerous deviations and 
combinations of this theme, but the overall impression of the 
figure is typical (Fig. 3). 

Circles from eighteen inches up to five or six feet in diameter 
were common. These occurred as isolated units; as figures adjacent 
to one another or to the lines of stones, or connected to a single 
short line of stones. H. M. Cooper (1941) describes a somewhat 
similar circle of stones from Marree, South Australia, though in 
this case the two circles had a low heap of stones in the middle 
and the circles were connected by a line of pebbles forty feet in 
length. 

Encircled Pattern 

One well preserved circle of stones about eighteen inches 
across enclosed a conspicuous mark on the rock surface (Fig. 4). 
Whether this pattern was a natural part of the rock and enclosed 
because of its significance, or whether it was due to external 
application of some substance, which by covering the rock from 
the weather, thereby protected it from stain, we were unable to 
decide. In appearance this portion of the rock surface was con¬ 
siderably lighter in colour than its immediate surroundings. 



Fig. 4.—Encircled pattern. 

—Photo S. R. White 
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Stone Slab Arrangements 

At the extreme southern end of the large arena figured and 
on its western side an entirely different type of arrangement was 
found. One other similar construction pattern had been noted 
by one of us (S.R.W.) some 12 miles east of Morawa. On this 
side of the bald rock there was a considerable deposit of soil. Along 
it a series of fourteen stone slabs formed a line eight feet long. 
Three slabs, the tallest of which projected twelve inches above 
the ground level, were standing. The remainder lay flat, some 
partly buried in soil but their appearance indicated they had 
fallen from a vertical position (Fig. 5). 

Phallic Theme 

Another remarkable design is shown in Fig 6. The site of 
this construction was a smaller and somewhat isolated bald rock 
within a few hundred yards of the natural “needle” to which 
reference has been made. The figure also has a phallic likeness. 

Bald Rock Arenas 

The bald rocks themselves possess interesting physical features. 
Their orientation is generally along a north-south axis. The eastern 
or elevated sides arc fringed with barriers of piled rock fragments 
(Fig. 2), apparently the result of some natural physical process. 
There are however along these ramparts numerous depressions 
about four or five feet across and up to three feet deep which 
have the appearance of having been constructed by human hands. 
They face the open ends of the loops of stones shown in Fig. 3. 

TYPES OF STONE ARRANGEMENTS 

F. D. McCarthy (1940) gives a summary of the types of stone 
arrangements found in Australia. He lists the following. 

1. Fish traps. 

2. Monoliths. 

3. Heaps and cairns. 

4. Circles and lines of stones. 

5. Elaborate arrangements which combine (2) to (4). 

Lindsay Black (1950) discusses similar arrangements at some 

♦ length, particularly those in western New South Wales. Both these 
authors emphasise the wide variety of origin of stone arrangements 
and the difficulty of interpretation unless the original users can 
be interviewed. In the case described this is no longer possible. The 
original inhabitants (of the Widi tribe) have died out and the 
natives now to be found in the area have moved there in recent 
times from places further east (personal communication to R. M. 
Berndt by Miss R. Finke). The arrangements do fall into the 
territory which is recorded as a circumcision area by Tindale 
(1940). 


CONCLUSION 

Not all the stone arrangements in this area were plotted in 
detail and a complete locality plan of the arenas was not com¬ 
piled. This would be ideally carried out by means of aerial photo- 
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Fig. 5.—Vertical slabs; the two at the left have fallen. 

—Photo S. R. White. 

graphy. Although the area is conspicuously marked with the 
granite tors and adjacent to the main road, rough walking over 
loose stones and the thick scrub would deter the average picnic 
party. As the site offers no scope for agriculture and little induce¬ 
ment for grazing the stones may long remain undisturbed. 

Later when sufficient data has been obtained an attempt may be 
made to determine the significance of these arrangements in native 
life and their relationship to similar occurrences in other parts 
of the world. Although Australia possesses a large number of 
these features, since they lack any very large stones, these excite 
little interest from the average observer. Yet to the anthropologist 
they possess a value and it is important all such should be accurately 
recorded. If possible they should also be declared national parks 
because of their interest as one of the few tangible records left 
by Australia’s earlier human inhabitants. 



Fig. 6. — A stone design on one of the smaller arenas. 
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THE INTRODUCED TURTLEDOVES IN WESTERN 
AUSTRALIA 

By ERIC H. SEDGWICK, Collie. 

PART I 

ORIGIN OF THE INQUIRY 

Having observed Turtledoves in several localities from which 
they had not previously been recorded, L. E. Sedgwick sub¬ 
mitted a note for publication in the W.A. Naturalist. It was then 
suggested that an inquiry be conducted to supplement the ob¬ 
servations recorded in this note, so requests for further information 
on the species were circulated. 

The following observers contributed material and will, here¬ 
after, be identified by their initials only: 

Don Calderwood (D.N.C.1 

C. H. F. Jenkins (C.H.F.J ) 

V. F. McDougall (V.F.McD.) 

Eric* II. Sedgwick (E.H.S.) 

L. E. Sedgwick (L.E.S.) 

D. L. Serventy (D.L.S.) 

* V. N. Serventy (V.N.S.) 

Peter Slater (PS.) 

G. M. Storr (G.M.S.) 

B. V. Teague (B.V.T.) 

John Warham (J.W.) 

As it happened, the Gould League of Western Australia had 
just previously (1955) initiated an inquiry into the distribution of 
the turtledoves, the results of which have been made available. 

In addition, both Co-operative Bulk Handling Ltd. and the 
Fisheries Department have freely contributed valuable information. 

In view of the sudden passing of one of the contributors, Brian 
Teague, at the time that this paper was being completed, it 
appears fitting to draw special attention to the very many meticu¬ 
lous field notes which appear under his name and particularly to his 
well-considered hypotheses relating to the nature of the spread 
of the Senegal Turtledove. 
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THE HISTORY OF THE SPECIES IN W.A. 

The Senegal Turtledove (Streptopelia senegalensis) is a native 
of Africa, Arabia, Palestine, Persia and India, and the Indian 
Turtledove (Streptopelia chinensis=suratensis) is a native of 
Afghanistan, India, Ceylon, Assam, Malaysia and China. 

Both turtledoves (vide Serventy and Whittell, Birds of W.A.) 
were “introduced from South Perth Zoological Gardens since 
1898.” Some details of this introduction are given in a letter to 
D.L.S. from Lt.-Col. E. A. Le Souef, dated April 27, 1936: 

Re Indian and Senegal Turtledoves. I introduced them from the Mel¬ 
bourne Zoological Gardens, from memory about 1898 or 9. AH my life I had 
been used to hearing them in the early mornings and I missed their note 
very much. In my opinion they are harmless, onlv eating a little seed and 
I have never seen a dove affected by stlckfast. If people objected to their 
eating fowl feed or garden seeds we always gave permission to shoot them, 
or otherwise destroy them. A few pairs have been sent to people in various 
narts of the country on request, but owing to mechanical transmrt thev are 
not likely to follow the roads as in the old days of the horse. The Zoo. where 
thev can obtain food, is their stronghold but I think they are less numerous 
than formerly. These two species are best fitted to live in contact with human 
beings. Tn Melbourne we tried several other kinds of doves, but boys, cats 
and hawks proved too much for them. 

Apparently, for many years the doves did not spread far 
beyond the metropolitan area. 

Senegal Turtledoves have proved by far the more enterprising. 
Northam appears to have been one of their earliest colonising 
ventures. The position at Kalgoorlie is obscure, but at least one of 
the two turtledoves gained a foothold there at a relatively early 
date. 

C. F. H. Jenkins appears to have been the first observer to 
record an intensified colonisation. In his “Branch Report of the 
R.A.O.U. in W.A. for 1939-40” (Emu, 40: 391) he writes: “The 
Senegal Dove is steadily extending its range and is now met in 
various country districts. The spread has been most noticeable 
during the last five years or so. In the Report for 1940-41 he added: 

. . still steadily extending its range in various country districts,” 
and again in the Report for 1941-42: “. . . are extending.” 

To the author it appears that this spread is still proceeding 
rapidly. The Indian Turtledove has spread outward from Perth and 
has penetrated to a few country centres, mainly within 40 miles 
of the city. 


THE NATURE OF THE SPREAD 

The turtledoves, at least in Western Australia, thrive in the 
vicinity of habitations and tend to colonise towns, only rarely 
establishing themselves in purely rural areas. It is perhaps 
significant that individuals penetrate into “the bush” but appar¬ 
ently do not settle. The spread of the species has, therefore the 
appearance of a series of “hops” from one centre to another. 

The following notes prepared by B.V.T. embody his obser¬ 
vations on the spread of the Senegal Turtledove:— 

The Senegal Turtledove (Streptopelia senegalensis) was an established 
species at Northam, York, Beverley. Brookton, Pingelly and Narrogin, when 
these towns first came under my observation in 1947. 

The year 1952 was the commencement of a period in which the species 
thereafter was frequently encountered in open country between towns; 
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though still generally at rail sidings and homesteads, and never farther than 
a few chains from a major road or. more often, a railroad, and most fre¬ 
quently in the combined reserve of both. All rail sections along which the 
birds were noted were at the time, and indeed are still at the time of writ¬ 
ing. being extensively used for the haulage of bulk grain, mostly wheat. 

Publication of this paper may induce other observers to publish early 
records of this species’ occurrence in country districts, when probably it 
will be evident that the spread of S. senegalensis Is closely correlated with 
the advent in this State of the bulk handling of grain. 

The silos are an almost constant source of easily procured grain, and the 
not Inconsiderable amount spilled from passing trains onto the open railroads 
would prove a useful supply of food for migrating individuals. Members of 
the Order Columbiformes are frequently observed feeding along railroads 
especially during extensive movements of bulk grain. 

During April. 1956, a heavy transference of wheat: from Bellevue and 
other silos to the port of Fremantle was In progress when, on April 23, an 
unusually heavy concentration of Columbine species was noted along the 
railway between Midland Junction and Perth. On this occasion there were 
hundreds of Columba livia, with Streptopelia senegalensis in second order of 
predominance, approximately 50 rising from between the rails near Guild¬ 
ford S. chinensis was seen only In odd spots and in ones or twos. I was at 
that time quite familiar with the normal populations of these species along 
this section, having been traversing it twice a week at approximately 7.00 
a.m. for the previous ten months. 

In addition to food, a clear route through uncultivated areas would be 
provided by the railway reserves, which are frequently also closely associ¬ 
ated with motor roads and their resultant clearing and further sources of 
cultivated grain and other foods. 

A point in favour of this theory is that though the genus is obviously 
attracted to human settlements and activities, the lower South-West which 
produces little grain and is. excluding the metropolitan area, the State’s 
most densely populated district, is not nearly ns attractive to the birds as 
are the drier inland wheat producing areas. 

Alternatively, climatic conditions or other phenomena would appear to 
have a major bearing on their evident avoidance of this area, as though a 
considerable portion of the State’s bulk grain is hauled to the South-West 
port of Bunbury via the Narrogin-Collie and Wagin-Bowelling railways, the 
birds have not penetrated along these thoroughfares as is the case along the 



Fig. 1—Indian Turtledove (Streptopelia chinensis). 

—Photo John Warham 
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Fig 2.—Senegal Turtledove (S. senegalensis). 

—Photo John Warham 


Great Southern route.* ** The rail marshalling yards at Collie, rrom which 
centre the genus is absent, would serve as an excellent foraging place. 

In addition, the abundance of human settlement between Perth and Bun- 
bury would obviate the necessity of migrating individuals traversing large 
tracts of virgin country, thus apparently making colonisation of this area 
somewhat simpler than in the inland districts which are more sparsely 

1(1 Bunbury is a large grain handling depot, and apart from climate, appears 
to the writer to be equally favourable to the genus Streptopelia as is Narro- 
gin. which centre supports a heavy population of S. senegalensis; yet not¬ 
withstanding that this species has been present In the former town for some 
years, its numbers there have never attained any strength. 

On March 29. 1957. I undertook a motor trip from Armadale to Bunbury 
for the purpose of taking a count of Streptopelia species and individuals. 
Not one bird was recorded during the whole journey, though the weather 
was Ideal and areas which appeared especially suited to their requirements— 
main streets, public parks, school playgrounds, stands of pines, grain 
Installations, rallyards and wharves—were searched. 

The snecles S. senegalensis has colonised the settlements along the 
Narrogin-Corrigln railway, yet to date has not ventured the short distance 
east of Wagin to the thriving wheat centre of Dumbleyung. However, though 
it has been present at the former town at least since early 1953,.its numbers 
there have never nearly approached the healthy strength of the Narrogin 

colony. ^ other band, as the rail and motor roads between Narrogin and 
Wickepin were under my frequent observation from 19-17-56. and as no record 
for that area exists, it is considered likely that the spread to the towns of 


* Later information obtained by B.V.T. from Co-operative Bulk Handling 
Ltd. indicates that with improved handling facilities at Albany the wheat 
traffic to Bunbury has diminished. It is not. however, confined to any particu¬ 
lar period of the year. This last point is of importance when considering the 
availability of grain as a possible significant factor In determining the dis¬ 
tribution of the doves. 

** Since this was written the Senegal Turtledove has been recorded at 
Collie, but the one or two birds seen may prove to be stragglers. 

95 




Wickepin, Yealering and Corrigin was via easterly routes (over which I never 
travelled) from the long established colonies at Brookton and Pingelly. 

As a great deal of bulk wheat is annually hauled off the Wagin-Lake 
Grace line, and the adjoining country is now extensively cleared, further 
progress of the species in the area immediately east of Wagin is considered 
highly probable, and should be carefully recorded whenever possible. 

The following information relating to the institution of bulk 
handling has been kindly supplied by Co-operative Bulk Handling 
Ltd. 


In the Fremantle Zone five experimental silos were estab¬ 
lished in the Wyalkatchem area in 1931. This number was con¬ 
siderably increased in 1933. Bulk handling was introduced and 
became general in the Geraldton Zone (northern wheatbelt) in 
1936, in the Bunbury Zone (Narrogin-Wagin districts) in 1937 
and in the Albany Zone (extreme southern wheatbelt) in 1940. 

In the distribution notes in Part II of this report the year in 
which a silo was established as a centre will be given. 

It seems possible that improved food supply in the form of 
spilled grain could be one of the factors governing the increase 
of Common Bronzewings since the mid-thirties. This increase, 
however, does not appear to have been confined to the grain-pro¬ 
ducing areas. 

HABITAT PREFERENCE 

B.V.T.’s hypothesis that food is the critical factor governing 
the spread of the Senegal Turtledove receives support from data 
collected by D.L.S. in Central Africa. He writes: 

In May, 1956, I accompanied Mr. C. W. Benson of the Game and Tsetse 
Control Department of Northern Rhodesia on a foot safari from Chiengi 
(Lake Mweru) towards the southern end of Lake Tanganyika. The wooded 
areas were mostly myombo (Brachystegin) forest, in which were a few scat¬ 
tered native villages. Four species of turtledove of the genus Streptopelia 
were encountered. The most abundant in the myombo forest was the Ring- 
neck^d Daw* fS. mpicola). In denser thickets this tended to be r^nln^ed by 
the Red-eved Turtledove (S. semitorquata), and a third species, the Mourn¬ 
ing Dove (S. decipiens) preferred the Acacia country. The fourth species was 
our Senegal Dove (S. senegalensis), known in Africa as the Laughing Dove 
In this country its habits were curiously similar to those in Western Aus¬ 
tralia. It was found only in the vicinity of native habitations, around the 
clearings where the natives had their little cultivation plots Thus it had a 
broken distribution in the country through which I travelled, much like it 
now has in south-western W.A. 

Replying lo an inquiry as to whether conditions in our Wheat 
Belt would be comparable with the African habitat of the dove, 
'he adds: 

The country in which I found the Senegal Turtledove would correspond 
more with the jarrah forest so far as woodedness is concerned, but it is more 
fertile. I think It is lack of suitable food that keeps the birds out of the 
forest here and compels them to be hangers-on of man. 

The phenomenal spread of an allied species, the Collared 
Turtledove (Streptopelia decaocto), described by James Fisher 
in British Birds , 46: 153, though not strictly comparable with 
the cases under consideration, makes very interesting reading 
and reveals striking parallels in the habits and habitats of the 
species. For example the European bird “seems emphatically dis¬ 
posed to nest in conifers . . a remark that could well be 
applied to the Indian and Senegal Turtledoves. 

E.H.S. observed that in the course of the colonisation of 
Williams by the Senegal Turtledove, each of the four stands of 
pines in the town was inhabited in turn. At Wooroloo, too, he 
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0 bserved that the grove of large pines surrounding the public hall 
V vas favoured by the doves which appeared from time to time. 

L.E.S. commenting on this (in lift.) remarked that the pre¬ 
ference might be for deep shade rather than pines. 

The same observer reports that, at Guildford Grammar School, 
the Senegal Turtledoves all seem to roost in a large solitary pine 
0 n a bank overlooking the river flats. 

Limited evidence points to the pepper-tree (Schinus molle) 
being favoured in the drier areas (e.g. Kalgoorlie, Dangin). 

Referring to the habitat preferences of the species B.V.T. 
comments: 

There are few trees of any type around the environs of North Fremantle. 
Fremantle and Robbs Jetty. notwithstanding which however, there exists a 
strong population of S. senegalensis, especially round the rail marshalling 
yards and grain installations. At neighbouring Coogee, where a coppice of 
Sense Cal I itr is preissii affords excellent cover but a dearth of food, the birds 
a re by no means common. 

S* chinensis is comparatively quite rare at Fremantle and adjacent 
suburbs. 

Pine plantations within the metropolitan area, though far removed from 
a ny agricultural produce, are dellnltely not favoured habitat. 

Most of the areas, such as along the Goldfields and Great Southern 
routes, where S. senegalensis has proved a successful coloniser, can never 
pe claimed as the home of flora affording more than moderate shade. 



Fig. 3.—Distribution of Indian Turtledove. 

—Del. G. M. Storr. 
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At Narrogin, the rail marshalling yards, where some tons of wheat are 
spilled annually, are the focal point of S. senegalensis. Considerable dove 
activity is constantly evident in the stands of pine scattered round the town; 
however, as the railyards are skirted on the eastern side by a sizeable grove 
of Eucalyptus rudls growing in profusion along the adjacent, creek, most of 
the birds when nut feeding in the yard are to be located in these trees. I did 
not ascertain whether these eucalypts were used as night roosts. 

Probably the chief attraction of heavily foliaged llora is the availability 
of natural nest, platforms in the form of accumulated fallen leaf debris in 
forks, masses of tangled creeper, etc., which are eminently suitable sites for 
the ill-constructed nests or the genus. Lopped street: trees, species of Euca¬ 
lyptus in Narrogin and Schinus molle in York, have been noted as chosen 
nest sites. In each case the nest was located on the substantial platform or 
shallow fork formed bv the lopping of the trees close to the main point of 
ramification. Protection from aerial predators was adequate, though shade 
afforded by the narrow foliage was by no means deep in the case at York. 

During February, 1954, at a poultry farm on the outskirts of Narrogin, 
a nest of S. senegalensis was found in a thick cluster of suckers growing 
from a stump of Eucalyptus redunen. There was no really dense flora In the 
vicinity of the homestead excepting two Pepper Trees. This nest was built 
into the twigs and leaves, and all went well till ten days after the com¬ 
mencement of Incubation, when on the evening of February 23, a high wind 
accompanied by rain lashed the supple saplings, sending both eggs to the 
ground. A similar case involving the same species was observed at Victoria 
Park, where the birds built in an almost leafless almond tree. 

The chance of successful breeding would obviously be much enhanced if 
the birds are able to build In the usual position of a large fork or solid 
platrorm of fallen debris In some heavily foliaged tree. 

S. senegalensis also exhibits a marked preference for dead Acacia 
acuminata and kindred species, especially those, as is particularly noticeable 
along the railway line near Beverley, that have died as the result of mistle¬ 
toe infestation. Here is an Instance in which there exists barely any shade. 
There are no heavily foliaged trees near the Beverley golf links or at Gilger- 
ing. at which places this behaviour was noted. No doubt the mistletoe clumps 
again form useful nest sites, and the grey coloration coupled with inter¬ 
lacing twigs would afford fair camouflage and protection from predators. 

Considering B.V.T.’s observations in relation to the other 
facts obtained, it would seem that dense shade is not a critical 
factor in the distribution of Streptopelia but that they prefer 
dense cover, which is provided by conifers, for roosting and nesting 
and more open situations for resting and feeding. 

Nevertheless the jarrah forest, which in many areas appears 
to provide these requirements, is apparently shunned and it would 
almost seem that the Senegal Turtledove is adopting the distribu¬ 
tion of certain native species—a pattern figured in Birds of Western 
Australia, Serventy and Whittell, fig. 9, p. 57. 

No information relating to the water requirements of the 
turtledoves has come to hand hut hearing in mind the habit of 
doves and pigeons in general it is reasonable to assume thal 
frequent access to water is essential. 

HAZARDS TO TURTLEDOVES 

L.E.S. considers accidental deaths possibly a significant factor 
in controlling numbers in the metropolitan area—he has found 
a considerable number killed by flying into power-lines, moving 
cars or plate glass windows. 

E.H.S. found a Senegal Turtledove lying beside a house in 
Bassendean and assumed it to have been killed by flying into the 
building. 

At Wooroloo, he was brought a dead dove of the same species 
which had been seen to cross the railway line in front of a moving 
train and then double hack and strike it. 

On the other hand B.V.T. reports that apart from nesting 
casualties he has only one record of accidental death, an Indian 
Turtledove killed on the Canning Highway, East Fremantle. Other- 
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wise, he has never seen a dead dove in a street or railyard. In 
Fremantle they appear to be entirely unmolested. 

D.N.C. has recorded a case of Swamp Harriers (Circus approxi- 
mans), preying upon a Senegal Turtledove (W.A. Nat., 4: 145). 

At Wesley College, South Perth, on March 17, 1947, L.E.S. 
observed a small bird of prey carrying something. He pursued it, 
whereupon it dropped the wings of “a first-year Indian Turtle¬ 
dove.” 

Mr. C. L. E. Orton records (in littj that an observer at 
Moora picked up 20 Senegal Turtledoves killed around her home 
by a severe storm in February and she considers that 15 may be 
left. From information received, Mr. Orton considers that hundreds 
of Galahs (Kakatoe roseicapilla) and Twenty-eights (Barnardius 
zonarius) must have been killed. This heavy mortality among 
successful native species suggests that conditions were quite 
exceptional and that the large number of doves killed does not 
necessarily indicate a susceptibility to this type of hazard. 

Mr. A. Kalnins attributes the limited success of the Indian 
Turtledove in Katanning to the fact that "they get very tame 
and are an easy prey for local cats.” 



Fig. 4.—Distribution of Senegal Turtledove. 

—Del. G. M. Storr 
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THE TURTLEDOVES IN PERTH 

D.L.S., “Relative Abundance of Birds in King’s Park,” Emu, 
37: 271, gives the percentage frequency of the Indian Turtledove 
as 53.3% and of the Senegal Turtledove as 30%. 

L.E.S. approximates the over-all ratio of 70 Indian Turtle¬ 
doves to 30 Senegal Turtledoves, but this varies from place to 
place being 90 :10 at Hardy Street, Nedlands; 0 : 100 at the 
Zoology Department, University of W.A., and 50 :50 at Main 
Block, University* At Guildford the doves are predominantly 
Senegal Turtledoves. These discrepancies may be due, he con¬ 
siders, to some ecological preference or may be the outcome of a 
territorial organisation of roosting flocks. 

Counts by E.H.S. at Government Gardens, Perth, gave a ratio 
of 37 : 63. 

At Wesley College, L.E.S. and P.S. found the Indian Turtle¬ 
dove much the more frequent of the two species. Between March 
18 and March 27, 1947, these observers made six counts working 
independently. The highest number counted was 98, the lowest 45 
and the average of all the counts was 67.5. Counts were made 
at 1825 hours while the birds were preparing to roost in the 
pine trees near the College. In October of the same year a young 
bird, saturated by prolonged rain, was found under the pines and 
cared for until sufficiently recovered to fly. Before released it 
was banded with an improvised band. It was seen a fortnight 
after release and again “considerably later” (but not after May 
3, 194S). 

(To be concluded) 

FAIRY MARTINS IN SOUTH-WESTERN AUSTRALIA 

By ERIC H. SEDGWICK, Collie. 

The Birds of Western Australia (Serventy and Whittell) 
indicates that the Fairy Martin (Hyloclielidon artel) may be 
encountered widely outside of the heavily forested area of the 
South-West. This distribution is borne out by my own records. 

In the South-West the species appears to be relatively infre¬ 
quent. S. A. White, Emu, 20, p. 124, writing of the South-West 
generally, described the species as “uncommon” and Orton and 
Sandland, Emu, 13, as “rare in the Moora district”. Comparatively 
few of the published bird lists include the Fairy Martin and little 
has been written on the species in Western Australia. 

On the other hand, C. L. Jenkins in “Birds of Northam,” Emu, 
31, p. 33, described the nests of this species as “not. uncommon 
under culverts and bridges” but noted that the colonies were small 
as compared with those he had encountered in the Eastern States. 
Jenkins also mentioned, significantly, that the species is hard to 
distinguish from the Tree Martin (H. nigricans). 

This last factor may have had an important effect upon the 
records; this species could easily be overlooked. To my ear the 
call is, as stated in the Birds of Western Australia, higher pitched 
than that of the Tree Martin, and I have thought frequently that 
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the rump appears whiter in the field. In short, I should say that 
the birds can usually be separated, but the difference is subtle 
and unless the bird is seen perched at close quarters, or unless 
nests are located, the observer is wise to treat his identification 
as provisional. This difficulty of field identification may account 
in part for the infrequency of Western Australian records as there 
is no doubt but that the Tree Martin is the common South-West 
Martin. 

PERSONAL RECORDS AND OBSERVATIONS 

While residing at Nangeenan (1932-1937) I received reports 
of mud-nests, apparently of the Fairy Martin type, built under the 
concrete work of the Goldfields pipeline, but was unable to con¬ 
firm this for myself. (Years later, on January 20, 1953, near 
Nokanning, eight miles north of Nangeenan, I saw the old founda¬ 
tions of eight nests under an overhanging portion of a concrete 
building in the R.A.A.F. Explosives Area.) 

However, on May 9, 1936, whilst travelling by road from 
Kellerberrin to Quairading, I stopped at Mount Stirling, a huge 
granite outcrop, and there in a shallow cave found five old nests. 
No birds were present, and although I re-examined the area on 
September 4, 1936, and on January 24, 1937, I obtained no further 
evidence of the presence of Fairy Martins.* 

Early in 1942 my son, Lindsay, showed me the remains of a 
few—probably three—old nests built in the side of a small but 
fairly deep gravel pit on the outskirts of Dangin, and in the same 
general locality, on September 2, 1942, I had my first, encounter 
with the bird itself in Western Australia when I saw a flock just 
to the west of the township. One of the birds entered a road 
culvert, where two half-constructed nests were located. Another 
culvert under the railway line at about 200 yards distance sug¬ 
gested the possibility of another nesting place, but I could not 
stop to investigate. However, on October 10 my wife examined 
the area and wrote to me: “There are several nests of the proper 
sort under the road bridge, but we could not see any under the 
old railway culvert. The birds were not flying about as they were 
the day you saw them; there did not appear to be any birds about, 
but there were at least five nests . . . and one which was unfinished 
or broken.” 


* An early record of Fairy Martins nesting in this district is 
given by T. W. Hardy, “Journal of an Expedition over General 
Darling’s Range,” in Journals of Several Exveditions made in 
Western Australia, ed. J. Cross, London, 1833. Referring to a hill 
which he called Mt. Elizabeth he writes: “We likewise found an 
arched piece of rock, with several birds’ nests adhering to the top. 
From their peculiar construction and composition, I judge they 
belong to the swallow tribe but very different from those seen in 
England.” The date was October 31, 1830. Mt. Elizabeth does not 
appear on modern maps but Mr. C. A. Gardner (Government 
Botanist.) believes it to be identical with the hill now known as 
Mt. Caroline (1,082ft.), which is 11 miles from Mt. Stirling. 
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On June 21, 1943, and on April 25, 1945, I noted birds at 
Dangin that were probably of this species. On the second occasion 
a number of nests were under the double cement railway culvert. 
Most of the nests were in one tunnel of the culvert. There were 
47 along one side and 47 along the other side, counting only the 
remains ot nests which could have been occupied simultaneously 
and leaving out of account a number of foundations that had obvi¬ 
ously been built over. These built-over sites may have been foun¬ 
dations from a previous year or may have been nests of the same 
season which had been destroyed and the sites reoccupied. 

In the other tunnel I found only six nests, all on one side. 

Most of the nests were in the angle between the sides and 
roof ol the square-built culvert. Some five or six were built lower, 
attached to nests in the angle. 

A number of mud pellets were attached to the walls of the 
second tunnel. These may have been the remains of still further 
nests of (probably) an earlier season, but had not quite that 
appearance. To me it appeared to be a case of multiple nesting, 
the birds having become confused by the two identical tunnels 
immediately adjacent to one another. 

(During late August and early September, 1956, I revisited all 
known nesting sites near Dangin, including one located to the east 
of Dangin by M. Littlejohn a few years ago, but found no trace 
of recent activity. It should be noted, however, that the period 
was a little early for 1956 nesting.) 

At Wongan Hills, Martins were reported as nesting in an old 
quarry. There, on April 7, 1945, I located the sites of about 14 
nests under an overhanging rock. 

On ^ August 29, 1946, whilst travelling between York and 
Spencers Brook, I noted Martins, disturbed presumably by the 
passing ol the diesel coach, leaving culverts under the railway 
line. This behaviour suggested Fairy Martins rather than Tree 
Martins, a supposition supported by the general appearance of the 
birds. 

One month later, on September 24, I saw Fairy Martins flying 
in and out of two separate rail culverts between Bilbarin and 
Corrigin. 

On September 29 I found a flock of Martins over the railway 
yard at Bilbarin. Though my notes on the breeding of these birds 
are far from complete, they may provide material for comparison 
when more detailed studies are made, so I present; them in un¬ 
abridged form. 

Sept. 9, 1946: A number of Fairy Martins were passing in 
and out of a culvert where there appeared to be a foundation of 
at least one nest. Water is still lying under the culvert, so it was 
not convenient to examine it more closely. Last summer there 
was no indication that this culvert had been used by Fairy Martins. 
The Martins were also to be seen over and near the dam which 
is adjacent to the railway yards. 

Oct. 6, 1946: Several nests may now be seen in the culvert 
mentioned in the last note. At least one is complete externally. 
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The birds were industriously scooping up mud from the edge of 
the pool of water that lies under the culvert. Numbers up to 12 
were seen so engaged. The total colony would consist of at least 
30 birds. 

Oct. 20, 1946: Water at the nesting culvert is now reduced to 
a pool at one end. Today I examined the nests closely for the first 
time. There are 19 complete nests, nine nests under construction 
and at least six nests fallen. These last may have been dislodged 
by vibration from trains passing overhead—trains and diesel 
coaches pass over the culvert at least 15 times a week. Fallen 
nests which were examined had grass linings and one contained 
two eggs which had been broken, I suppose, by the fall of the 
nest. ‘‘Spouts” of the completed nests curved outwards towards 
one end or other of the culvert—usually the nearer end. Pellets 
may be seen all along the walls 4 or 5 in. below the roof. 

Nov. 3, 1946: Only one complete nest remains on the S.W. 
wall of the culvert, a number having fallen. (On Oct. 20 there 
were six complete or under construction.) None remains on the 
central dividing wall (there were seven) and only eight complete 
nests remain on the N.E. wall (there were 15). 

[Cf. I. C. Carnaby, ‘‘Birds of Lake Grace,” Emu, 33, p. 107: 
‘‘I found several small colonies of these under rail culverts at 
Burngup. One consisted of ten nests, mostly newly built, with eggs. 
The jar of the train passing over had dislodged quite a few nests 
and others were in the process of dislodgement.”] 

The bottom of the culvert was littered with broken nests and 
some lining material, but from the end of the culvert 1 could see 
no eggs or young. My impression was that only a few birds of the 
flock remain—perhaps only those which have complete nests. 

Nov. 17, 1946: There is now only one nest on the S.W. wall of 
the culvert, one on the central dividing wall and four on the N.E. 
wall. The nest on the central wall must have been built since the 
previous observations, but the other nests could be of earlier con¬ 
struction. All the nests were towards the end of the culvert under 
the siding loop line and not under the main line which carries 
the through traffic. Owing to a railway strike there have been no 
trains since the 7th. I saw only one bird in the air near the culvert, 
but others may have been sitting. 

Nov. 24, 1946: Again inspected nests, this time from the N.W. 
end of the culvert and not from the S.E. end as before. The 
number of nests has apparently remained unaltered for the past 
week. I noted, however, that there were five nests on the N.E. 
wall and not four as stated in the last note, but one of these nests 
could easily have been overlooked when inspecting from the other 
end of the culvert. A small pool of water still remains alongside 
of the culvert, but this will soon be dry unless further rain falls. 
The rail strike is over and the first trains will run tomorrow. T 
counted six birds in the air over the culvert. 

Dec. 1, 1946: Only the five nests on the N.E. wall remain. The 
two fallen nests had been well lined with dry grass and white 
feathers which had almost undoubtedly come from some domestic 
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fowls which range within 100 yards of the culvert. One broken 
nest contained a portion of an eggshell which could have come 
from an egg which had hatched. One of these nests could not have 
been complete for much more than three weeks. Trains have been 
running as usual, though so far as I know the loop has not been 
used. I saw two birds in the air. 

Dec. 15, 1946: Two nests remain. No birds were observed. 

My more recent notes refer to occurrences in the lower rain¬ 
fall areas. 

At the 1948 R.A.O.U. Murchison River Camp, six groups of 
nests were found in three different localities, the groups number¬ 
ing 47, 12, 2 or 3, 25, 30 and 30. The original notes of the official 
account, Emu, 48, p. 230, were amended to read “all approximate’' 
in respect of the last three figures, but the counts were, in fact, 
made as exactly as possible. 

At Leonora the only Martins which I identified to my com¬ 
plete satisfaction were of this species. 

In February, 1949, several disused nests were located i n 

the vicinity of the old Tower Hill mine. These nests, situated in 

six old shafts, were in 13 groups totalling 81 nests, not neces¬ 

sarily contemporary. All were within about 100 yards of a water¬ 
course, which under favourable circumstances could have pro¬ 

vided nesting material. Nest linings comprised fine plant stems 

and feathers—possibly from a domestic fowl and mainly white_ 

up to six inches in length. 

A NEST ANALYSIS 

One Bilbarin nest which had fallen and remained almost 
intact I brought away for detailed examination. With it I brought 
two fragments to represent the missing portion of the nest. These 
showed, more than usually distinctly, the pellet structure. One 
fragment appeared to contain 50 pellets and the other 100 to 110. 
The ratio of the weight of these fragments to the weight of the 
whole nest suggests that the entire structure contained at least 
1,100 and probably about 1,300 pellets. 

The count of the pellets was based on the assumption that 
the sample sections were only one pellet deep. As the sections were 
'thin, this seemed feasible. (This view appears to be confirmed by 
IT. B. Boss Walker, Emu, 31, p. 286, who, describing the Fairy 
Martin’s method of nest building, writes: “Each beakful, how¬ 
ever, would be confined to a part of the rim and be visible after¬ 
wards as one of the knobs with which the outside of the nest is 
studded.’’) 

One of the fragments I dampened in the hope of separating 
the original pellets but it immediately crumbled to a fairly fine 
mud containing some fibrous material. 

The second fragment I placed in a warm oven for some hours. 

It was, apparently, unaffected. 

Measurements of the nest were as follows:—Outside width, 
6.75 in.; inside width, 5.00 in.; inside depth, 4.50 in.; length of 
spout, 5.00 in.; internal diameter of entrance, 0.90 x 1.10 in.; thick- 
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ness of walls of spout, 0.75 in.; thickness of walls of nest, 0.50 in.; 
thickness of bottom of nest, 0.75 in.; attachment area, rear, 15.75 
sq. in.; attachment area, top, 20.25 sq. in. 

The walls of the nest widened towards the top and rear from 
0.5 in. to 0.75-1.00 in., hence the relatively large attachment area. 
The “spout” was roofed even where it had been attached to the 
top of the culvert, the roof of the spout contributing four square 
inches to the attachment area. The total weight of the nest was 
2.75 lb. There was a depression in the bottom of the nesting 
chamber which had evidently been lined—some lining material was 
embedded in the mud. 

OTHER RECORDS 

Fairy Martins have also been recorded from the following 
localities not mentioned in the foregoing notes:— 

Moore River (near Mogumber), F. L. Whitlock, Emu, 4, p. 132. 

Gingin, D. L. Serventy, Emu, 28, p. 65. 

Irwin Valley, D. L. Serventy, Emu, 28, p. 195. 

Belmont, D. L. Serventy, Emu, 47, p. 276. 

Bunketeh, D. Reid, W.A. Nat., 3, p. 70. 

Frankland River, H. M. Whittell, W.A. Nat., 3, p. 75. 

Morawa, S. R. White, W.A. Nat., 3, p. 104. 

York, V. N. Serventy, W.A. Nat., 3, p. 122. 

Weam, R. Carrick, unpublished. 

Chester Pass, Stirling Ra., L. E. Sedgwick, unpublished. 

Barnong Station (Gullewa), D. L. Serventy, unpublished. 

SUMMARY 

The writer’s experiences with Hylochelidon Uriel in the south¬ 
western portion of Western Australia confirm the generally 
accepted distribution and status of the species. 

Two of the larger nesting colonies—at Dangin and at Bilbarin 
—are described in some detail, and one nest analysed. 

Limited evidence suggests that these S.W. birds take up 
breeding stations in late August or early September and almost 
immediately commence nesting, the season continuing until mid- 
December. 

No information on activity during the non-breeding season 
has been obtained, suggesting that the populations encountered 
were migratory or at least nomadic. 

FROM FIELD AND STUDY 

Hooded Dotterel near Fremantle.—Since the Swan coastal plain 
is in the northern part of the distribution range of the Hooded 
Dotterel (Charadrius cucullatus) this species is rarely seen in the 
vicinity of Fremantle (D. L. Serventy, Emu, 47: 265). On February 
3, 1957, along the beach between Woodman Point and Coogee 
Beach, five miles south of Fremantle, P. S. Stone and I saw eleven 
Hooded Dotterels of which eight were fully plumaged. 

Along the same stretch of coastline I have frequently observed 
up to eight Pied Oyster-catchers (Haematopus ostralegus), a 
species that has disappeared from most beaches in the Swan River 
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district, but occurring in sparse numbers on the islands off the 
coast. —JULIAN R. FORD, Fremantle. 

A Cling-fish New for Western Australia.—Whitley (A list of 
the Fishes of Western Australia, Fisheries Dept. Bull. 2, 1948: 28) 
records three species of cling-fish (Family Gobiesocidae). A fourth 
species, Parvicrepis parvipinnis (Waite) 1906, is now to be added. 
A specimen was collected, clinging to Sargassum weed, at Point 
Peron on April 14, 1957, by Misses J. Arnold and K. Vollprecht. 

The specimen measures 16 mm. total length and has the 
fin-ray formula, D,5; A.4; P.16; C.10. Coloration of the live fish 
was as follows: body colour a light olive-brown; numerous small 
ocelli over all the body except the abdomen, on the throat aggre¬ 
gated to form several light brown transverse lines; larger brown 
spots present along the dorsal mid-line; through the eye a hori¬ 
zontal, reddish-brown line. The fins unmarked except for rust- 
coloured margin on the caudal fin. Preservation in 5% formalin 
resulted in loss of live pigmentation, the colour fading to dull 
yellowish-brown. 

In his description of the species ( Rec. Aust. Mus., 6 (3), 1906: 
202), Waite placed it in the genus Diplocrepis. Under this generic 
name he recorded and figured the fish in the Handbook of South 
Australian Fishes (1923). Whitley (Aust. Zool., 6, 1931: 325) con¬ 
sidered the species not cogeneric with typical Diplocrepis (New 
Zealand) and erected for it a new genus, Parvipinnis. 

Previously the species was known only from south-eastern 
Australia. 

—N. E. MILWARD, Perth. 

Occurrence of the Fork-tailed Swift in the South-West, 1956. 
—At Rottnest Island on January 29, 1956, P. S. Stone, W. C. 
Ford and I saw a loose flock of about 100 Fork-tailed Swifts (Apus 
pacificus) at 7.30 a.m. near West End, slowly moving towards 
the south-east at heights ranging from a few feet to about 
100 feet above the ground. As this flock moved towards Kwinana, 
it was joined by another large flock moving in from the sea 
near Carnac Island. Several smaller flocks of Fork-tailed Swifts 
•were observed in passage between 7.30 and 8.15 a.m. at West End, 
and towards midday, individuals were seen flying over the western 
part of Rottnest Island while they hawked insects. The original 
flock was also feeding. During this period, the weather was fine 
and extremely hot with fairly strong easterly winds in the 
morning. A northern low pressure system dominated the weather 
over most of the State. 

Fork-tailed Swifts were later observed on several occasions 
at Hamilton Hill, three miles south-east of Fremantle. W. C. 
Ford and I observed a large compact flock of about 400, at 7.30 a.m. 
on February 2, working their way against a gentle south-easterly 
wind. A few minutes later, a second flock of about 2,000 swifts 
was seen circling at about 1,000 feet above the ground, their 
general movement also being towards the south-east. On the 
morning of February 5, W. C. Ford heard a flock calling but 
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was unable to locate their position. At 6 p.m. on March 4, when 
Hamilton Hill was experiencing the full force of an intense low 
pressure system situated off the lower west coast ( W.A. Nat., 
5: 133), a widely dispersed flock of about 100 Fork-tailed Swifts 
was seen moving against a strong north-westerly wind, at heights 
ranging between a few feet to about 100 feet from the ground. 
A small flock of about 70 swifts, flying towards the south-east, 
was seen at 7.20 a.m. on March 24. The birds were in close 
formation and were calling continuously. 

On March 18, 1956, at 7.30 p.m. near Bibra Lake, three swifts 
were seen flying towards the south. The weather was fine and 
no wind was in evidence. 

—JULIAN R. FORD, Fremantle. 

Note on a Parasitised Root Nodule.-—This observation was made 
incidentally while examining native legumes for the presence of 
rhizobial (bacterial) nodules on their roots. It was made at Dinner 
Hill (west of Watheroo) on July 31, 1957, in sand plain scrub 
there occurring. 

A root system of Daviesia pectinata Lindl. was exposed and 
found to be extensively nodulated with large coralloid nodules of 
Rhizobium sp. One such nodule was observed to be encircled by 
an haustorium (see figure), presumed that of the Christmas tree, 
Nuytsia floribunda Labill. (R. Br.), present in the locality and 
known to parasitise via haustoria (Herbert, D. A., J. Proc. Roy. 
Soc. W.A., 5, 1920: 72-88). The maximum diameter of the haus¬ 
torium was 11 mm. 

This is an extreme of direct ecological interaction. Three 
plants ( D. pectinata, Rhizobium sp., N. floribunda) are all in 



Encirclement of ono lobe of a root-nodule by a Nuytsia haustorium. 
The nodule was attached at its narrow end to a Daviesia root. The 
haustorium exhibits part of the strand by which it was connected 

to a Nuytsia root. 
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permanent anatomical contact and nutritional association. Rhiz 0 . 
bium sj). and D. pectinata have entered reciprocal nutritive sym¬ 
biosis, while the antagonism of the parasitic N . floribunda is im¬ 
posed on the nodular manifestation of the primary association. 

R. T. LANGE, Institute of Agriculture, 

University of Western Australia. 


Movements of Ringed Straw-necked Ibis in Western Australia. 

Some suggestive indications of the seasonal movement of the 
Straw-necked Ibis (Threskiornis spinicollis) in Western Australia 
are provided by three recoveries of birds which we ringed at the 
ibis rookery at Wallering Swamp, near Gingin on October 28, 
1956. We ringed 197 young birds (as “runners”) on that day, 
there being smaller young, as well as eggs, in nests at the same 
time. Three of the birds were recovered during the following 
twelve months. 

The first bird (No. 120-01754) was found injured, 8 miles 
east of Carnarvon on January 7, 1957, by Mr. R. C. Nailard, of 
the Gascoyne Research Station. The second (120-01707) was 
found at Pindarra Pool, a permanent pool on the Yanrey River 
(a tributary of the Ashburton), in June, 1957, by an employee of 
Towera Station. The third bird (120-01798) was found in a dying 
condition at Leake Street, North Perth, in early October, 1957, 
by Mr. L. H. Needham. 

These recoveries suggest that some at least of the young 
birds of the Wallering Lake colony leave the South-West and fly 
north immediately after fledging and may return south again 
by the following spring. The distance flown from Gingin to 
Carnarvon is approximately 500 miles direct, indicating a rather 
rapid post-breeding dispersal. Whether the adults also undergo a 
similar circuit must await further recoveries of ringed birds. 

This demonstration of an exodus of immature birds from the 
South-West over a period which includes the winter months 
heightens interest in the origins of the birds which occur in winter 
in the south and whose numbers in some years may swell 
enormously. In his documentation of the 1952 irruption D. L. 
Serventy (W.A. Nat., 3, 1953: 183) suggested the visitors were 
from northern Australia, driven south by unusually severe drought 
conditions there. 

One of us (P.J.F.) visited Wallering Swamp on November 
10, 1957, for a projected ringing programme but found that the 
ibis were not nesting at the swamp that season. No ibis at all 
were seen but several Nankeen Night Herons (Nycticorax Cale¬ 
donians), which in previous years bred here in company with the 
ibis, were incubating eggs. The water level of the swamp was 
about 19 inches lower than it was at the corresponding time 
last year. The surrounding countryside was very dry. The annual 
rainfall at Gingin in 1957 was only 25.3 inches, compared with 
29.4 inches in 1956, and the mean of 30.8 inches. 

— P. J. FULLER and ERIC LINDGREN. 
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REDISCOVERY OF DROSERA ZONARIA PLANCH. 

By M. C. RUSSELL, Como. 

Drosera zonaria is a Western Australian sundew described by 
Planchon from two barren rosettes collected by James Drummond 
and now held in the herbarium of the Royal Botanic Gardens, Kew. 

Bentham (1864) bestowed against D. zonarxa a large question 
mark and suggested that it was “possibly a barren state of 
D. rosulata” thus creating a doubt which was to be intensified by 
the subsequent lack of further specimens, more particularly of 
flowering material needed to establish the status of the plant. It 
has been ascertained that the type specimen was eventually pre¬ 
served at Kew under D. erythrorrhiza, probably for the same 
cogent reasons that led Gardner (1931) to omit the name. Diels 
(1936), in a comprehensive summary of the genus, also omitted 
this species. 

In August, 1952, I found near Guildford a small community 
of sundews, all barren forms, having the appearance illustrated in 
the accompanying figure. It was not until May, 1954, that any 
flowering forms were seen and, because these flowered before leaf 
development occurred, they ran down in Blackall's (1954) key to 
D. squamosa. Despite this, however, the leaves when fully grown 
answered in detail to the following description of D. zonaria in 
Bentham (loc. tit.): “Leaves of a light green colour, broadly orbicu¬ 
lar or almost reniform or fan-shaped, above b in. broad, shortly 
cuneate at the base, on a petiole usually longer than the lamina, 
the margin elegantly fringed by the glandular cilia of the genus, 
the veins scarcely conspicuous.” 

In the absence of reference specimens of D. squamosa or 
D. zonarxa a mount showing various phases of growth of the plant 
from Guildford was forwarded to Kew for determination, and the 
Director, Royal Botanic Gardens, replied, “. . . the specimen [has 
been] compared with the type specimen of D. zonaria Planch, for 
which it is a good match. It differs in a number of points from 
D. squamosa Benth. and also from D. erythrorrhiza Lindl.” 

A complete description of the plant is to be drawn up at Kew, 
embodying for the first time details of the flower and the form of 
inflorescence, and for that reason those features are not discussed 
here. 
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I understand from Dr. G. Taylor, Director, Royal Botani c 
Gardens, that the type specimen of D. zonaria is undated and that 
no indication of the type locality accompanies it. Furthermore, no 
mention of the plant has yet been found in the Drummond-Hooker 
correspondence preserved at Kew. It may therefore be of interest 
to record that the present known locality in which these plants 
grow is only a short distance from the boundary of old Helena 
Location 17 which was granted to Drummond on his application 
dated February 14, 1839, the year in which the first fruits of hi s 
collecting were sent overseas. 



Drosera zonaria , natural size. 


The complete lack of specimens of this sundew in numerous 
collections made in Western Australia over more than a century 
may be held as sufficient evidence that it has for long been very 
limited in distribution. The present community is, therefore, quite 
likely to be the remnants of what may have been a somewhat 
larger but still isolated and rare community discovered by 
Drummond. 

An elegant symmetry of leaf arrangement which I have attempted 
to portray in the figure is characteristic of plants seen in the field 
but is lost to some extent in pressed specimens owing to a ten¬ 
dency for the leaves to recurve strongly after the plant has been 
lifted from the soil. The force with which this occurs is sometimes 
quite remarkable and has a bearing on several aspects of the 
natural history of the plant which it is hoped to communicate later. 
For our present purpose it explains a typically flat to convex form 
of the rosette which is not brought out in the illustration. It should 
be explained also that heavy stippling in the figure is intended to 
portray a fairly constant red colouring on the extremity of each 
blade. 

I am indebted to Dr. G. Taylor for comparison with the type 
specimen and for helpful information. A plan showing Drummond’s 
grant was sighted by courtesy of the W.A. Archives. 
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COLOURING MATTERS FROM WESTERN 
AUSTRALIAN SUNDEWS—I. HYDROXYDROSERONE 

By M. C. RUSSELL, Como. 

A free red pigment occurring on the outside of the tubers 
of the sundew Drosera Whittakeri, was described by Rennie (1887) 
and later synthesised by Winzor (1935). Its constitution was 
diagnosed by Winzor and other members of a team working 
under Professor A. Killen Macbeth (infra) as 3, 5, 8-trihydroxy- 
2-methyl-l, 4-naphthaquinone (hyroxydroserone). 

This substance, not hitherto described from any source other 
than D. Whittakeri from South Australia, occurs on the tubers 
of the Western Australian sundews, D. erythrorrhiza, D. stoloni- 
fera, D. rosulata and D. zonaria, and doubtless will be found 
to be common to all members of the section Erythrorrhiza to 
which D. Whittakeri belongs. It is also found in acetone, alcohol 
or light petroleum extracts of the dried tissues of these plants al¬ 
lhough the occurrence is erratic in leaf tissue. Somewhat un¬ 
expectedly it was found to be yielded by the tuber, stem, leaves, 
and particularly the flowers of D. gigantea which, in this respect, 
is unlike any other member of the section Polypeltes so far 
examined (viz.: D. macrantha, D. Menziesii and D. pallida). 

Isolation of the pure substance was carried out by treatment 
of the tubers with cold acetone, precipitation of the pigment by 
addition of cold water, and subsequent recrystallisation from 
aqueous acetone. Several such recrystallisations were required to 
remove a white fatty material the occurrence of which had been 
noted by Rennie (1893). 

The small red plates obtained in this way from the local 
sundews were found to be identical by melting point criterion 
with a sample obtained in the same way from D. Whittakeri (M.P. 
and mixed M.P. 190-191 deg.—Beck, Macbeth and Winzor (1934) 
reported 192 deg.). 

Comparisons in the visible region between the absorption 
spectra in 95% alcohol of samples from D. Whittakeri and from 
local sundews were made visually by means of a comparison 
prism and gave evidence of identity of all samples. Only an 
approximate check of the actual wave-lengths of absorption maxima 
could be made with the equipment available but the results ob¬ 
tained from all samples, including that from D. Whittakeri, agreed 
within the limits of accuracy of the instrument with the data 
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published by Macbeth, Price and Winzor (1935) for hydroxydro- 
serone. A small crest on the curve drawn by these authors at 
approximately 535 millimicra is seen visually as a distinct and 
characteristic narrow band. This and its companion at approximate¬ 
ly 520 millimicra (Macbeth, Price and Winzor—518 millimicra) 
shift slightly to the red in light petroleum. 

Two other crystalline substances believed to be droserone and 
plumbagin have been isolated from some of the plant material 
studied and the existence of a fourth is indicated by filter paper 
chromatography. It is hoped to make these the subject of a 
further paper. 

I wish to acknowledge the gift of D. Whittakeri tubers kindly 
forwarded to me by Mr. T. R. N. Lothian, Director of the Botanic 
Garden, Adelaide, and of helpful correspondence from Mr. R. G. 
Cooke, Chemistry Department, University of Melbourne. 
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THE INTRODUCED TURTLEDOVES IN 
WESTERN AUSTRALIA 

By ERIC H. SEDGWICK, Collie. 

(Continued from p. 100) 

PART II 

From the numerous metropolitan records received it has been 
deduced that both the Senegal Turtledove ( Streptopelia seyiegal- 
ertsis) and the Indian Turtledove (S. chinensis) extend virtually 
throughout the built-up areas of Perth. 

In the list of localities which follows, the distinction between 
“metropolitan” and “extra metropolitan” areas has not been made 
on an arbitrary geographical basis; the author has classed as “met¬ 
ropolitan” areas which are substantially built up and “extra metro¬ 
politan,” not only country centres but also areas only partly built 
up which fall within the metropolitan area proper. 

A few negative records of the Senegal Turtledove from well 
outside the known distribution of the species in Western Australia 
have been excluded and negative records of the Indian Turtledove 
have been given only for localities from which the Senegal Turtle¬ 
dove has been recorded. 
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THE EXTRA METROPOLITAN DISTRIBUTION OF THE 
TURTLEDOVES 

ARMADALE. Senegal: Recorded by E.H.S. in August, 1955, and 
in December, 1955, in both cases near the Narrogin Inn. B.V.T. was 
unable to locate either of the turtledoves on March 29, 1957, but on 
April 1, 1957, when two hours were spent in the vicinity, an unidenti¬ 
fied Streptopelia was heard cooing near the Railway Station. 

Indian: Recorded in Birds of W.A., both 1948 and 1951 editions. 
Two individuals were recorded by D.L.S. on Nov. 20, 1945, at the 
Old Narrogin Inn, two by G.M.S. on June 3, 1953, and two by D.L.S. 
two miles south, on the Albany Highway. 

BAANDEE. Senegal: B.V.T. observed three birds at a homestead 
on September 14, 1954, and D.L.S. one bird on June 20, 1957. Silo 
established 1933. 

BAKERS HILL. Senegal: Two individual were recorded by 
G.M.S. on December 1, 1953, and four by B.V.T. on November 17, 
1955, B.V.T. also observed one bird at the 49-mile peg, W.A.G.R., 
between Bakers Hill and Clackline. 

BALDIVIS (Peel Estate). Senegal: Not recorded by E.H.S., 
1937-1940. 

Indian: On February 6, 1938, the day following a severe bush 
fire, one bird appeared near the Baldivis School and during Novem¬ 
ber, 1940, calls were heard and one bird seen. A bird was seen feed¬ 
ing near White Lake, c. 2 miles to the west, on May 30,1937 (E.H.S.). 

BEACON. Senegal: One bird seen by D N.C. early in 1952, and 
three on February 3, 1956. 

Indian: Not recorded. 

A bulkhead was established in 1944. 

BEDFORDALE. Indian: Two individuals recorded by G.M.S. 
near the 20-mile peg on the Albany Highway on June 12, 1954. 

BEVERLEY. Senegal: Recorded in Birds of W.A ., both in 1948 
and 1951 editions. B.V.T. found the species established when he first 
visited the town in 1947 (about which time it was also observed by 
C.F.H.J.). On November 26, 1952, several were noticed round the 
bulk wheat bin in the rail siding. Delivery and loading of wheat 
were in full swing, there being a queue of about a dozen trucks. 
Two of the doves were foraging under a large semi-trailer which 
was in the process of being loaded. The birds were quite unper¬ 
turbed by the roar and vibration of the elevator engine and general 
activity accompanying the loading of grain. 

On May 30, 1953, approximately 12 were seen in mistletoe- 
infested Jam (Acacia acuminata), some of which were dead on the 
combined road and rail reserve two miles north of Beverley. Two 
were seen, in dry Ac. acuminata, on the railway reserve two miles 
south of Beverley on July 16, 1954. 

D.L.S. noted two birds on Feb. 14, 1952. 

On December 29, 1955, E.H.S. and L.E.S. recorded two birds on 
the Highway on the southern outskirts of the town, and one bird 
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four miles south of the town flew from the Highway to adjacen 4 
wandoo forest. 

Silo established in 1936. 

BIBRA LAKE. Indian: B.V.T. observed three at a homestead 
January 27, 1957. 

BICKLEY. Senegal: Presence reported to D.L.S. by Mr. W H 
Loaring on May 20, 1952. 

Indian: Recorded in Birds of W.A., both 1948 and 1951 editions 

BICKLEY RESERVOIR: Senegal: Recorded at Gould League 
camps, 1953 and later, by several observers including V.N.S. and 
E.H.S., but has not been frequent there. 

Indian: Observed by a Gould League party in 1951, E.H.S. being 
present. This species also has never been frequent, and two seen on 
June 17, 1956, were the first seen for some time. 

BLACKBOY HILL. Senegal: Recorded by G.M.S. on Dec. 1, 1953 

BOULDER. Senegal: See Kalgoorlie. 

Indian: E.H.S. received reliable reports of birds at Boulder from 
1945 onwards. 

BOLGART. Senegal: Recorded in a reply to a Gould League 
questionnaire, 1955. 

In reply to a request for further information, Mrs. R. Erickson 
wrote: “Dr. Serventy confirmed the presence of these birds at Bol- 
gart some years ago when he visited this district. The first pair was 
seen in the same year as our bulk bins were established . . . 1939 
. . . They did not increase for some years, but I recall that there 
were about three pairs about five years ago. What the present popu¬ 
lation is, I cannot say.” 

D.L.S. observed c. 10 doves in pepper-trees on July 9, 1951, and 
four doves in the town on June 13, 1957. 

BROOKTON. Senegal: B.V.T. found the species established when 
lie first visited the town in 1947. V.F.McD. noted two birds while 
travelling through the town by train on June 19, 1957. Silo estab¬ 
lished in 1936. 

f BULLSBROOK. Senegal: D.L.S. recorded one on the main 
Geraldton Road four miles to the south of Bullsbrook on Oct. 2, 
3951, and noted four birds one mile south of the R.A.A.F. Station 
on May 16, 1953. 

Geo. Winnett and E.H.S. frequently observed two doves, but 
only two, at the R.A.A.F. Station between Aug. 28 and Sept. 6 , 1955. 

Indian: Not recorded. 

BUNBURY. Senegal: G.M.S. noted five individuals in the port 
area on April 6 , 1953. 

Fifteen months earlier E.H.S. observed turtledoves near the 
High School and near the Post Office, but could not identify them 
to his satisfaction. In January, 1955, he saw three birds near the 
Railway Station, one very plainly. This was a Senegal Turtledove. 
Later in the day a dove was heard near the mouth of the Estuary. 
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Doves were still present in March, 1956. In April, 1956, seven birds 
were seen at one time near the Fire Station. (This area appears to 
be the main stronghold of the Bunbury population.) On the same 
day one bird was seen in Forrest Avenue near Forrest Park. 

Indian: The only known record is one of a single bird seen by 
C.F.H.J. in mangroves at Rathmines in February, 1955. 

BUNGULLA. Senegal: D.L.S. observed two birds opposite the 
wheat bin on June 20, 1957. 

Silo established in 1933. 

BURGES SIDING. Senegal: On January 6, 1956, B.V.T. saw 
four birds at a homestead where many trees including Pepper-trees 
(Schinus molle) were growing. 

Silo established in 1939. 

BURNBRAE (near Byford). Senegal: Recorded in reply to a 
Gould League questionnaire. 

Indian: Recorded in reply to a Gould League questionnaire. 

BUSSELTON. Indian: Recorded in Birds of W.A., both 1948 and 
1951 editions. However, G.M.S. saw none at Busselton in early 1954 
(vide W.A. Nat., 4: 142) and E.H.S. saw none during brief visits in 
January, 1955. See note on Quindalup, 9 miles west of Busselton. 

CHIDLOWS. Senegal and Indian: E.H.S. noted turtledoves in 
1951 and provisionally ideintified them as Senegal Turtledoves. How¬ 
ever, G.M.S. recorded the Indian Turtledove in this area on Dec. 1, 
1954. 

COLLIE. Senegal: B.V.T. visited this centre occasionally from 
1946 until 1956. A brief search of the railyard and main streets on 
July 14, 1954, proved fruitless. 

The species was not recorded by E.H.S., residing in Collie during 
1956 and 1957, until July 10, 1957, when he saw one bird in the rail- 
yard. On Sept. 18 calls were heard near the High School, probably 
from the large pines nearby. 

COOGEE. Senegal: Recorded by G.M.S. on June 7, 1953. 

COOKERNUP. Indian: Recorded in Birds of W.A., 1951 ed. only. 

CORRIGIN. Senegal: E.H.S., while residing at Bilbarin in 1946, 
visited Corrigin on a few occasions but did not record the species. 

B.V.T. had the town under sporadic observation from 1947 until 
mid-1956. A day of concentrated observing on August 17, 1953, failed 
to reveal this species and a further search on August 21 also proved 
futile. He first recorded the species on January 27, 1954, two being 
seen in the trees in the main street north of the Post Office and 
adjacent to the railway barracks and wheat bins. This is also the 
marginal area between the town and bordering scrub land. Later on 
the same day, in the same area, three individuals perched on a dry 
Acacia were observed at close quarters. On March 15, 1954, one was 
seen in ornamental eucalypts between the hotel and railway station, 
and on March 18 four were noted in street trees and natural bush 
near the Post Office. An individual was seen at the Hospital on April 
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4, 1954, and two were noted in the town on November 26, 1955. 
During his last visit to the town B.V.T. noted approximately ten 
birds in the street in the semi-bushland round the wheat bins. 

J.W. (in litt., 1956) wrote “R. Dear of Darlington advises me 
that senegalensis arrived in Corrigin about 1953 and that the first 
pair hatched three young.” He had himself noted the species in 
Corrigin. 

Silo established in 1933. 

CUBALLING. Senegal: V.F.McD. noted one bird while travelling 
through the town by train on June 19, 1957. 

Silo established 1952. 

CULHAM. Senegal: D.L.S. noted two birds on June 13, 1957. 

CUNDERDIN. Senegal: D.L.S. noted individuals in a pepper-tree 
on July 1, 1952, one bird on Sept. 9, 1952, and two three miles to 
the east on August 10, 1952. 

G.M.S. recorded three individuals on March 20, 1953, and found 
the species plentiful on December 2, 1953. He reports that the 
species had been there for several years, but he was unable to find 
out when they had first arrived. E.H.S., observing from a train, 
noted turtledoves at Cunderdin in 1943, but provisionally identified 
them as Indian Turtledoves. In the light of the later records it. 
appears likely that these were Senegal Turtledoves. B.V.T. noted 
three birds in the town and one by a roadside three miles to the 
east on September 14, 1954. 

DANGIN. Senegal: Recorded by E.H.S. on April 25, 1945. A 
party was observed by L.E.S. on January 28, 1951, feeding under 
a pepper-tree (Schinus molle) (W.A . Nat., 2: 195). However, 
in January and February, 1954, he found that the colony had 
declined and that during two months spent in the district he saw 
only two individuals near some abandoned buildings on the out¬ 
skirts of the town (W.A. Nat., 4: 96). In January, 1955, E.H.S. saw 
one bird opposite the Co-operative Store, and again in September, 
1956, saw only one bird in the course of several visits. 

The decline of Dangin. as a town, has been very rapid during 
the past ten years. 

'Indian: Not recorded. 

Silo established in 1933. 

DONGARA. Senegal: A reply to the Gould League questionnaire 
records that the species appeared many years ago and estimates a 
population in excess of fifty. 

D.L.S. saw one bird in a Moreton Bay Fig on November 14, 
1944. and noted two birds on June 8, 1957. 

Indian: Recorded in reply to the Gould League questionnaire. 

DOODLAKINE. Senegal: Turtledoves, species uncertain, re¬ 
corded in reply to the Gould League questionnaire. Numbers believed 
to be increasing. 

B.V.T. noted five Senegal Turtledoves on September 14, 1954. 

Silo established in 1933. 
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EAST ROCKINGHAM. Indian: On January 7, 1938, E.H.S. noted 
these birds as being “fairly common as far south (of Perth) as East 
Rockingham.” 

ESPERANCE. Senegal: Recorded by L.E.S. on June 19, 1955, 
at a farm near Bandy Creek and about three miles north-east of 
the township. The species was not recorded by E.H.S. and L.E.S. in 
1949-50 (W.A. Nat., 2: 111), nor by V.N.S. in 1950-51 (W.A. Nat., 
3: 95). 

Indian: Not recorded. 

GARDEN ISLAND. Senegal: Recorded in Birds of W.A., both 
1948 and 1951 editions. W. B. Alexander (Emu, 20: 155) notes that 
“In January, 1920, one reached Garden Island, having doubtless 
been blown there by strong easterly winds.” D.L.S. (Emu, 37: 268) 
records that “the species has not become established so far as it has 
on Rottnest.” On Jan. 16, 1940, E.H.S. recorded the species as very 
plentiful at the Careening Bay settlement, outnumbering the 
Indian Turtledove. Ken Buller recorded the species in November, 
1948, “in considerable numbers.” 

Indian: Recorded in Birds of W.A., both 1948 and 1951 editions. 

D.L.S. (Emu, 37: 268) notes “I saw several on May 26, 1937, 
and the species may become established.” On January 27, 1939, 
E.H.S. recorded a number of these birds about the Careening Bay 
settlement. Ken Buller recorded the species in November, 1948, “in 
considerable numbers.” D.N.C. noted four in 1953 (W.A. Nat., 4: 20). 

GERALDTON. Senegal: Recorded in Birds of W.A ., both 1948 
and 1951 editions. 

D.L.S. reports having seen Senegal Turtledoves three miles 
north of Geraldton on Aug. 16, 1943, and again on November 14 
and 18, 1944. On Nov. 4, 1951, while on a motor run south from 
Northampton he first observed doves two miles north of Geraldton. 
Others were noted until seven miles south on the road to Dongara. 
Senegal Turtledoves were again seen on the road towards North¬ 
ampton on Aug. 7, 1954, as far as six miles north of Geraldton. On 
the return trip on Aug. 10 they were seen from two miles north of 
Geraldton until two miles south. During another journey, made on 
June 8, 1957, he, with Mr. A. Robinson, saw one bird eight miles 
south of the town; three, six miles south; one, two miles south; 16, 
one mile south; three, two miles north; one, three miles north; one, 
four miles north; and on June 11, one, two miles north of the town 
and one, one mile east along the Mullewa road. 

GIDGEGANNUP. Indian: D.L.S. noted one bird on the Toodyay 
Road, four miles west of Bailup Mill, on Aug. 3, 1953, and one bird 
on the Toodyay Road nine miles from the turn-off from the Gerald¬ 
ton Road, May 21, 1957. 

GILGERING. Senegal: B.V.T. noted two birds on November 26, 
1952, April 7, 1953, and on April 17, 1953. On the last-mentioned 
date two other individuals were seen on the railway line between 
Dale Bridge and Edwards Crossing south of Gilgering. One was 
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noted at Gilgering on May 30, 1953, and finally one on July 5, 1953, 
when wheat was being loaded into the bin. This siding was fre¬ 
quently visited from 1947 until mid-1955. 

Silo established in 1939. 

GLEN FORREST. Senegal: Noted by G.M.S. on December 28, 
3952. 

GNOWANGERUP. Senegal: D.L.S. noted one bird on Oct. 30, 
1954. 

Silo established in 1940. 

GOLDEN RIDGE. Senegal: P.S. (in litt.) observes: “The Sene¬ 
gal Turtledove has spread to Golden Ridge, where I saw several 
birds from September, 1953.” 

Indian: Not recorded. 

GOOMALLING. Senegal: Recorded by L.E.S. on December 21, 
1951: ”... a party of eight . . . feeding in the railway yard. Further 
investigation showed that the birds had established a strong colony 
in the township” ( W.A . Nat., 3: 116). 

D.N.C. records that he has seen two or three birds from time 
to time. 

Indian: Not recorded. 

Silo established in 1938. 

GOSNELLS. Senegal: D.L.S. noted one bird on Nov. 14, 1945. 

Indian: Recorded by G.M.S. on April 19, 1953. 

GRASS VALLEY. Senegal: D.L.S’. saw one bird, one mile east, 
on Aug. 10, 1952. 

GREENIIILLS. Senegal: D.L.S. observed four birds, two miles 
west of Greenhills, on Aug. 11, 1953. 

Silo established in 1936. 

HARVEY. Senegal: Recorded in Birds of W.A., both 1948 and 
1951 editions. 

HARVEY ESTUARY (five miles S. of Mandurah). Senegal: 
J.W. records this species in the scrub near Harvey Estuary. 

HERNE HILL. Senegal: D.L.S. recorded this species on April 
13, 1953. 

HINES HILL. Senegal: D.L.S. noted one bird on June 20, 1957. 

Silo established 1939. 

HOPELANDS (near Serpentine). Senegal: A reply to the Gould 
League questionnaire records that the species has been present for 
several years. 

Indian: Not recorded. 

JANDAKOT. Senegal: G.M.S. recorded a Turtledove (sp.) on 
April 3, 1953, and one Senegal Turtledove on July 7, 1953. 

On April 3, 1957, B.V.T. saw two on the railroad in virgin sand- 
plain country four miles east of Jandakot, also one near large pines 
at houses one mile east of this centre and three birds at the railway 
station. 
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JARRAHDALE. Senegal: D.L.S. noted one bird on Oct. 8, 1950. 

JENNACUBBINE. Senegal: Recorded by L.E.S.—one bird on 
December 26, 1951 (W.A. Nat., 3: 117). 

Indian: Not recorded. 

Silo established in 1939. 

KALGORLIE. Senegal and Indian: Recorded in Birds of W.A., 
3951 edition only. 

W. R. Wheeler made a single record of the species in 1948 (vide 
Tarr, Emu, 49: 191). 

P.S. (hi litt.) states: “Both the Senegal and Indian Turtledoves 
occur in Kalgoorlie-Boulder. In 1949 the Indian was by far the com¬ 
moner, but by 1954 the Senegal outnumbered the Indian. None I 
asked recalled having seen the Senegal before 1949.” Association is 
generally with the introduced Scliinus molle. 

Enquiries by E.H.S. in 1951 were inconclusive but gave the im¬ 
pression that the Senegal Turtledove was the older established 
species and that it had been present for some years. 

In June, 1957, D.L.S. spent two and one half days in this area 
and saw one Senegal Turtledove on telephones wires at Lamington. 
Though he examined the streets of both Kalgoorlie and Boulder and 
visited Victoria Park (where E.H.S. had found doves conspicuous in 
1950) he saw no other doves. He adds: “It was chilly and may have 
been unsuitable dove weather, but the whole Kalgoorlie environ¬ 
ment appeared to me unfavourable to doves.” 

KARPING. Senegal: B.V.T. observed one on November 12, 1952. 
Though this siding was visited many times from 1947 until 1956 the 
above is the sole record. There is no wheat silo at Karping. 

KATANNING. Indian and Senegal: Visited frequently by B.V.T. 
from 1947 to 1956. He devoted the afternoon of March 26, 1953, to 
an unsuccessful search of several well-treed streets and other likely 
localities, including railyards and the vicinity of the flour mills. 

G.M.S. failed to locate either species in June, 1953. 

Mr. A. Kalnins writes (1957), “the Indian Turtledove was 
noticed in Katanning about three years ago—several pairs have been 
living here since,” and adds that he has noticed them nesting and 
feeding not only in the township but also at several homesteads in 
the district. 

V.F.McD. writing of the Senegal Turtledove states: “I had 
reports about eighteen months ago of their being in Katanning. I 
also had a report, on good authority, that some were released there 
many years ago.” However, the writer had not seen the species 
himself—Oct. 14, 1957. 

P.S. (Oct. 12, 1957) advised that he had recently seen both 
species of turtledove in Katanning. 

KELLERBERRIN. Senegal: Recorded by Ford and Stone 
(“Birds of Kellerberrin and Kwolyin,” Emu, 57: 9). 

Mr. P. Stone has made available additional information. Kel¬ 
lerberrin townsite was already colonised when he moved there in 
1951. The approximate population at present is 50-60 pairs. He does 
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not know whether doves are present at Kwolyin or Shackleton 
townsites at present, but he thinks that he has seen them at 
Shackleton. Many farm settlements have been colonised with from 
one to three pairs of doves. At his own farm, three miles east of 
Kellerberrin, there are at present three birds. Doves arrived at 
another property, six miles north of Kwolyin, in 1949. 

D.L.S. noted one bird, two miles east, on Aug. 10, 1952, and 
two birds at Kellerberrin on June 20, 1957. 

Silos were established at Kwolyin and at Shackleton in 1933. 

KELMSCOTT. Senegal: G.M.S. and D.L.S. recorded an indivi¬ 
dual on June 3, 1955. 

Indian: On the same day D.L.S. recorded two Indian Turtle¬ 
doves, two miles to the south of Kelmscott. 

KURRAWANG. Indian: Recorded by P.S. 

KWEDA. Senegal: Recorded in reply to the Gould League 
questionnaire. 

Indian: Not recorded. 

Silo was established in 1939. 

KWINANA. Senegal: Recorded by G.M.S. on April 4, 1953. 

MANDURAH. Senegal: G.M.S. failed to locate this species in 
April, 1953. 

Indian: D.L.S. recorded a bird on the south side of the Cause¬ 
way on March 9, 1944, and one nine miles south, on the Coast Road, 
on July 16, 1950. 

MECKERING. Senegal: Reported to G.M.S. as being present in 
December, 1953. 

MACKIES SIDING. Senegal: B.V.T. noted two on November 17, 
1955, at which time the wheat bin was not in use. He had had the 
siding under observation from 1947. 

MERREDIN. Senegal: E.I-I.S. records: “In May, 1952, birds were 
seen plainly at the R.A.A.F. Depot and turtledoves were heard near 
the railway station. In January, 1953, the position appeared to be 
unchanged.’' 

D.L.S. saw one bird on Aug. 10, 1952. 

B,.V.T. noted six at the flour mill on March 24, 1954, and a 
further six in Todd Street and the Great Eastern Highway. He con¬ 
sidered the species less abundant than it was at Narrogin at that 
time. 

On June 20, 1957, D.L.S. saw five birds two miles to the west 
of Merredin and, on the following day, ten birds on telephone wires 
opposite one of the town hotels. 

S'ilo established 1939. 

MIDDLE SWAN. Senegal: Noted by L.E.S. about two miles 
north of Midland Junction. 

MILLENDEN. Indian: D.L.S. noted one bird on May 8, 1953. 

MOORA. Senegal: Recorded in reply to the Gould League 
questionnaire. 
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Mr. C. L. E. Orton, confirming this, states that the doves are 
still present, though in decreased numbers since a severe storm in 
February 1957. The birds prefer the township and suburbs, and two 
years ago a pair nested in the main street. 

Silo established 1938. 

MUNDARING. Indian: One turtledove, almost certainly this 
species, just east of the townsite on February 6, 1957—E.H.S. 

MURESK. Senegal: Recorded in Birds of W.A., both 1948 and 
1951 editions. 

D.L.S. recorded doves at the Agricultural College on Feb. 14, 
1952. 

NARROGIN. Senegal: B.V.T. records that the species was pre- 
sent when he took up residence in Narrogin in 1947 and that it is 
now one of the town’s commonest birds. At 1600 hours on June 5, 
1954, during a sunny break in a wintry sky, he saw an estimated 
40 birds concentrated in two jam trees (Acacia acuminata) on the 
edge of the rail marshalling yards. Many others were present in 
adjacent flooded gums (Eucalyptus rudis). On June 14, 1954, a 
juvenile barely capable of flight was observed near the Town Hall. 
There is a nesting record for February, 1954. The species increased 
rather noticeably during the period 1953-54. 

Two birds were noted by D.L.S. on June 12 and four on June 

13, 1954. 

V.F.McD. noted 20-f birds while travelling through the town 
by train on June 19, 1957. 

NATIONAL PARK. Senegal: Recorded in Birds of W.A., in both 
1948 and 1951 editions. 

NORTH AM. Senegal: Recorded in Birds of W.A., both 1948 and 
1951 editions. 

C. F.H.J. (Emu, 31, 1931: 30) states: . . . “occasionally seen in 
the district, probably having made its way from Perth where it is 
exceedingly common.” 

Noted by E.II.S. in August, 1933, and on October 15, 1941. 

L.E.S. recorded the species as “quite common” on Jan. 5, 1949. 

D. L.S. noted doves one mile east and one mile west on Aug. 
10, 1952. 

B.V.T. noted two when passing through the town on September 

14, 1954, and one on a similar trip on November 13, 1954. 

G.M.S. noted the species on January 19, 1955. 

E. H.S. considers the species considerably more abundant in 
Northam than is indicated by these actual records. 

Indian: Not recorded. 

PARKERVILLE. G.M.S. recorded two turtledoves (sp?) on 
December 1, 1953. 

PARKESTON. Senegal and Indian: P.S. (in Ziff. July 1955) 
notes: “Both doves occur at Parkeston.” 

PINGELLY. Senegal: B.V.T. found the species established when 
he first visited the town in 1947. V.F.McD. noted 3+ birds while 
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travelling through the town by train on June 19, 1957. Silo estab¬ 
lished 1936. 

PINJARRA. E.H.S. heard calls of a turtledove, probably the 
Indian, near the Post Office on October 12, 1957. 

POPANYINNING. Senegal: B.V.T. had this locality under ob¬ 
servation from 1947 to 1956 and observed one bird on January 14 

1954. 

QUAIRADING. Senegal: In January, 1954, L.E.S. recorded the 
species as “common and conspicuous . . . reported to have occurred 
there for at least five years ( W.A. Nat., 4: 96). 

In January, 1955, E.H.S. found the position unchanged. 

Indian: Not recorded. 

Silo established 1933. 

QUALEN. Senegal: B.V.T. recorded a small party on January 
13, 1953, two birds on April 17, 1953, two half a mile north of the 
siding on April 22, 1953, and one on January 14, 1954. This siding at 
which there is no wheat silo was under observation from 1947 until 

1955. 

QUINDALUP. Indian: One bird was recorded by G.M.S. on Feb¬ 
ruary 20, 1953, who adds, “I had only a glimpse of the bird and the 
record needs confirming” (W.A. Nat., 4: 142). L.E.S. observed a 
dove (species not identified) near a farmhouse behind the beach on 
February 3, 1958. 

ROCKINGHAM. Senegal: Recorded by E.H.S. in January, 1940, 
as outnumbering the Indian Turtledove. 

Indian: Recorded in Birds of W.A., both 1948 and 1951 editions. 

Recorded by G.M.S. on April 4, 1953, and on September 16, 1953’. 

ROTTNEST ISLAND. Senegal: Recorded in Birds of W.A., both 
1948 and 1951 editions. 

A. G. Kilpatrick (Emu, 32, 1932: 31) records the Turtledove, 
species unspecified, as “very common.” Presumably these birds 
would have been the Senegal Turtledove—see note on Indian 
Turtledove on Rottnest. 

D.L.S. (Emu, 38: 266) states “. . . Rottnest was free of them 
until about the summer of 1930-31, since when the species is firmly 
established in the eastern (settled) portion of the island.” 

In January, 1947, D.L.S. noted a bird near Mt. Herschell, one 
near the Settlement, one near Serpentine Lake and one near Point 
Clune. On April 30, 1955, he saw several doves near the Lighthouse. 

G.M.S. noted the species on January 26, 1953, and February, 
1955, when they were common except on the western end. 

Indian: Recorded in Birds of W.A,, both 1948 and 1951 editions. 

D.L.S. (Emu, 37: 266), discussing the Senegal Turtledove, 
records that “According to observations by Mr. C. Sporn of the 
Government School, Rottnest, the Indian Turtledove appears also 
to occur there (i.e., Rottnest) now (i.e., 1938).” 

In Jan. 1947, D.L.S. recorded two birds near the Settlement, 
one near the Salt Works and one near the Bungalow, adding that 
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“it is a less common species than the Senegal Turtledove.” On 
April 30, 1955, he saw one bird near the Lighthouse. 

SAFETY BAY. Senegal: E.H.S. noted Senegal Turtledoves on 
the townsite and among the sandhills on January 11, 1947. 

Recorded by G.M.S. on April 4, 1953. 

SEABROOK. Senegal: J.W. (in litt.) quotes R. Dear of Darling¬ 
ton as having first noted the species at Seabrook in 1956. 

SOUTH CAROLING. Senegal: D.L.S. observed two birds on 
August 11, 1953. 

SPEARWOOD. Senegal: Recorded by the railway siding by 
E.H.S. on August 27, 1938. B.V.T. recorded two on October 16, 1955, 
and eight at the Railway Station on April 3, 1957. 

SPENCERS BROOK. Senegal: B.V.T. recorded two birds on 
November 17, 1955. 

SWAN VIEW. Senegal: B.V.T. observed approximately 20 doves 
foraging in the railyard on May 8, 1956. Heavy rail movements of 
bulk wheat were in progress at this period. 

TAMBELLUP. Senegal: Extracts from letters written to the 
Chief Inspector of Fisheries by F. J. Potter of Tambellup read as 
follows:— 

Nov. 12, 1946: “. . . there are no doves at Katanning, Tam¬ 
bellup or Gnowangerup. They have not got so far south.” 

Jan. 29, 1949: “On November 5, 1948, I noticed a dove in my 
backyard and I fed same with some breadcrumbs. Then it dis¬ 
appeared. Yesterday it was in the yard again. I thought you would 
be interested as this is the only time I have seen doves down this 
way. It was one of the small variety you have in Perth with straw¬ 
berry markings on the throat.” 

Feb. 10, 1949: “The bird seems to be making himself quite at 
home in the pines. I see him several times a day now, and he defi¬ 
nitely answers the description of the Senegal Dove, being all you 
say — blue grey and pale purple; there are definitely no black spots 
on him.” 

TAMMIN. Senegal: D.L.S. noted one bird three miles to the west 
on Sept. 1, 1956. 

Silo established 1933. 

TOODYAY and District. Senegal: Recorded in Birds of W.A., 
both 1948 and 1951 editions. 

D.L.S. saw one bird on Sept. 20, 1946, and on July 9, 1951, noted 
a dove in a pepper-tree at the railway station. 

On June 13 and again on July 7, 1957, on the Toodyay Road, 
ten miles west of Toodyay, he saw one Senegal Turtledove in the 
bush opposite a farm. 

Silo established 1952. 

UPPER SWAN. Senegal: D.L.S. recorded one bird on the High¬ 
way near the 21-mile peg on Oct. 8, 1951, and two birds near the 
Upper Swan Bridge on Sept. 5, 1953. 
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WAGIN. Senegal: B.V.T. first visited this town in 1944 and from 
1947 until 1956 had it under frequent observation. He first recorded 
the species on March 26, 1953, when two were seen in the rail mar¬ 
shalling yards. The bird has been present in moderate numbers since 
that date but has not yet, apparently, spread east along the Lake 
Grace route. 

G.M.S. recorded the species on June 13, 1953, and D.L.S. one 
bird on June 13, 1954, and one bird on Sept. 17, 1956. V.F.McD. 
noted two birds while travelling through the town by train on June 
19, 1957, and mentions Mr. R. Aitken as having reported turtle¬ 
doves (sp.?) at Lake Coomelberrup. 

WATHEROO. Senegal: Two recorded in the town by G.M.S. on 
July 24, 1953. 

WELLARD. Indian: On August 15, 1938, E.H.S. noted a pair of 
these birds. 

WICKEPIN. Senegal: B.V.T. had this town under observation 
from 1947 until 1956. His first record was of one bird in pines at the 
Railway Station on March 18, 1954, and one was heard calling in 
the same locality on the following day. Three were seen on Novem¬ 
ber 26, 1955, and ten noted in semi-bush near the Police and Rail¬ 
way Stations on July 18, 1956. 

On December 3, 1955, E.H.S. recorded doves calling near the 
Wickepin School and one Senegal Turtledove was seen on overhead 
wires on the western outskirts of the town. 

Indian: Not recorded. 

Silo established 1937. 

WILLIAMS. Senegal: E.H.S., resident in Williams during 1954 
and 1955, first recorded the species there on January 16, 1955 — one 
bird on the overhead wires near the Hospital. A second bird was 
seen later. These made the pine trees which were then growing in 
the hospital grounds their headquarters, then for a short time fre¬ 
quented a group of pines behind the school and finally in September, 
1955, transferred to the pine grove at the Recreation Grounds. A 
reliable report indicates that a fourth pine grove was frequented 
for a short time. In December, 1955, he was told that the number 
of doves had increased to five but had no opportunity of confirm¬ 
ing this. 

' B.V.T. knew this town intimately from 1942 until 1954 but did 
not record either of the turtledoves despite two days of intense 
observation in November, 1953. 

Indian: Not recorded. 

Silo established 1953. 

WINCHESTER. Senegal and Indian: Mr. John Lawson, Jr., in 
response to an article sponsored by the Fauna Protection Advisory 
Committee, wrote to the Chief Inspector of Fisheries on November 
12, 1946, as follows: "With reference to your article in the West 
Australian, October 26, re Kookaburras and Doves, I should like 
to state that for the last three weeks I have noticed strange birds 
on our property and from your description they seem to be the 
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Indian Dove. For the first few days there were three such birds, 
but since then only two. I see them regularly in the same paddock 
almost daily, as I go to and from work. Our property is situated 
6 miles north-east of Winchester on the Midland line. Last year 
for some weeks we used to see daily two strange dove-like birds— 
blue grey and pale purple. We never found out what they were— 
possibly the Senegal species you mentioned. They seemed rather 
tame—quite often around by the homestead, on the lawn or in the 
paddock nearby.” 

WONGAN HILLS. Senegal: Recorded in Birds of W.A., both 
1948 and 1951 editions. 

E.H.S. recorded an individual on October 11, 1941. There may 
have been more than one bird, but the species was not plentiful. 

Silo established 1933. 

WOOLUNDRA. Senegal: D.L.S. noted one bird on Aug. 10, 1952. 

Silo established 1936. 

WOOROLOO. Senegal: During 1951 and 1952 E.H.S. noted these 
birds from time to time and handled one dead bird which had struck 
a train. He gained an impression of a drifting population, but two 
birds may have been resident near the Post Office. At no time did 
he see more than two birds at the same time. 

Indian: E.H.S. noted Indian Turtledoves sporadically, usually 
singly, during 1951, 1952 and 1953. A dead bird was handled in 1951. 
On one occasion three birds were located in creekside trees. None 
appeared to be resident. 

WYALKATCHEM. Senegal: D.N.C. observed single birds while 
passing through this centre in 1949 and 1950. 

Silo established 1936. 

YARLOOP. Indian: Recorded in Birds of W.A., both 1948 and 
1951 editions. 

YEALERING. Senegal: B.V.T. had this area under observation 
from 1947 until 1956. His first record was an individual seen on May 
1, 1953, and this was the first occasion upon which he had encoun¬ 
tered the species east of Narrogin. More birds were located on May 
28, 1953, one on August 18, 1953, and one on November 26, 1955. 

Silo established 1937. 

YORK. Senegal: B.V.T. found this species established when he 
first visited York in 1947. 

D.L.S. observed two birds on July 1, 1952, and one bird on the 
main road ten miles east of York. 

G.M.S. recorded turtledoves (sp. ?) on December 2, 1952, and 
January 16, 1953, and E.H.S. recorded several Senegal Turtledoves 
in January, 1955. 

YUNDERUP. Indian: E.H.S. recorded birds, apparently of this 
species in 1939. but: this record requires confirmation. 
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LOCALITIES FROM WHICH BOTH SPECIES OF DOVES 
APPEAR TO BE ABSENT 

Albany: Not mentioned by J.W. and not observed by E.H.S. 
during three weeks’ stay in January, 1957. 

Augusta: Not recorded in January, 1956, by E.H.S. 

Ballidu: Negative record, 1956, from Miss J. Russell. Silo estab¬ 
lished 1933. 

Bilbarin: Not present in 1946 when E.H.S. resided there. Nega¬ 
tive reply to Gould League enquiry, 1955. Silo established 1933. 

Bridgetown: Not recorded by the late H. M. Whittell who 
resided in Bridgetown until 1954. 

Darkan: Not recorded by B.V.T. who visited the town from 
time to time during the 1946-1956 period. A brief search of the rail- 
yards and main streets on July 14, 1954, proved fruitless. 

Dumbleyung: Under occasional observation by B.V.T. from 1947 
to 1956. Not recorded during a fortnight of R.A.O.U. activity in 
this centre in September, 1956. Silo established 1937. 

Hyden: Occasionally visited by B.V.T. during 1948-1954 period. 
No records. Silo established 1937. 

Kondinin } Under sporadic observation by B.V.T. from 1947 

Kukerin [■ until 1956. No records of turtledoves. Silos were 

Kulin j established in each of the centres in 1937. 

Lake Grace: Under observation by B.V.T. from 1947 until 1956. 
Approximately a month was spent there in 1948, from September 9 
to 25, 1953, and from August 3 to September 2, 1954. The centre 
was visited twice during June, 1955, and frequently during August, 
1956, and finally during the R.A.O.U. camp in September, 1956. 
Neither species was observed. Silo established 1937. 

Moore River Area: D.L.S. failed to locate turtledoves at the 
mouth of the Moore River in Oct., 1948, and at the Moore River 
Gorge, near Mogumber, in Aug., 1950. 

Newdegate: Occasionally visited by B.V.T. between 1948 and 
1955. No records. Silo established 1937. 

Northampton: Not recorded by R.A.O.U. camp party in 1948 
lEmu , 48: 241). Silo established 1936. 

Quindanning: Negative reply to Gould League enquiry, 1955. 
Confirmed by E.H.S. who visited that centre several times during 
1954-55. 

Woodanilling: Not recorded by V.F.McD., who visits the place 
fairly frequently. 

Negative replies to the Gould League questionnaire were also 
received from: Balkuling, Banksiadale, Coonana, Duranillin, Meeka- 
tharra, Moulyinning, Narembeen, Narrikup, Sandstone, Shannon 
River, Upper Ferguson, Wandering, Yorkrakine. 

Writers of recent papers have not recorded the species at Bun- 
ketch (W. Reid), Caron (E.H.S.), Gabbin (L.E.S.), Yoting (G.M.S.). 
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SUMMARY 


(a) The history of the Senegal Turtledove ( Streptopelia sene - 
galensis) and Indian Turtledove (S. chinensis) from their introduc¬ 
tion in 1898 is briefly traced, with emphasis upon the rapid spread 
of the Senegal Turtledove since the mid-thirties. 

(b) The nature of the spread of the Senegal Turtledove is dis¬ 
cussed, its relation to the bulk handling of wheat and limitations 
imposed by food supply, climate or some unknown factor. Present 
distribution is indicated by maps. 

(c) Habitat preferences are discussed. 

(d) Hazards to the species are mentioned. 

(e) Figures are quoted to show an unexplained uneven rela¬ 
tive abundance of the two species in Perth. 

(f) Occurrence of both species throughout the built-up areas of 
Perth is assumed. Details of occurrence and establishment in 106 
outside centres are given. 

(g) Centres, at which recent observations, reasonably adequate 
in scope, indicate that both species of turtledove are absent, are 
listed. 


FROM FIELD AND STUDY 

Records of the Pink Sun Orchid (Thelymitra carnea). —In the 
first volume of Orchids of Australia, by W. H. Nicholls, this orchid 
is not mentioned as occurring in Western Australia. However, it 
is included in Gardner’s Systematic Census, 1931, and Rica Erick¬ 
son, in Orchids of the West, 1951, states: “All States except 
Queensland. Rarely collected in W.A.” I collected specimens of the 
species at Jandakot on September 30 and October 2, 1957, and in 
previous years at Wanneroo. 

—A. S. GEORGE, North Lake. 

The Range of Caladenia glossodiphylla This orchid, which was 
described as a new species in the W.A . Nat., 4, 1953: 65, from speci¬ 
mens collected at Wongan Hills, has apparently quite an extensive 
geographical range. In early June, 1957, I collected specimens in 
the Koolanooka Hills, east of Morawa, in a gully among York 
gums; at Arrino under low scrub; and in the Yongalla Hills, east 
of Mingenew, where plants were plentiful among York gums and 
other scrub. On a recent trip to the south-east I found a dead 
specimen of C. glossodiphylla in scrub country 17 miles east of 
Newdegate. It was readily identifiable because of the distinctive 
leaf. 

—J. R. TONKINSON, Mosman Park. 

A Yellow Mutant of the Western Silvereye.—On April 20, 1958, 
at the camping area at Windy Harbour (east of Pt. D’EntrecasL 
caux) one of my companions drew my attention to a “yellow 
bird” moving and feeding with a flock of some 20-30 Western Silver- 
eyes (Zosterops australasiae) . I followed the flock through the low 
coastal scrub and was able to watch the bird several times at fairly 
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close range. Later a pair of binoculars was brought up to me. The 
bird was quite definitely a Silvereye, similar in size, flight and 
feeding behaviour, and call notes to its fellows. The colour was a 
little lighter than that of a canary and the breast and under parts 
were lighter still. The eye was dark. 

—ALEX JONES, Manjimup. 

Seastar Preying on Blowfisli.—While on a beach excursion to 
Triggs Island on March 8, 1958, a student brought me a blowfish 
f Spheroides pleurogramma) to the tail of which were attached 
three seastars (Patiriella gunnii). The blowfish was still alive but 
Ihe seastars had a firm grip and had apparently been feeding on 
the fish. Subsequently I was informed by a local fisherman, Mr. 
C. Tilbrook, that blowfish with the tail bitten off were fairly 
common around Triggs Island but he had no idea what animal was 
causing the damage. The seastars had apparently captured an 
injured fish while it was resting on the bottom. 

—V. N. SERVENTY, Nedlands. 

Movements of Grey Teal.—In view of the recent demonstrations 
of the Australia-wide wanderings of the Grey Teal (Anas gibberi- 
frons) the following note might be worth recording as throwing 
some light on how these ducks manage to cross stretches of deso¬ 
late country, lacking any waterholes. On December 24, 1956. while 
at Eucla near the South Australian border, I saw a party of four 
grey teal on the beach near the jetty. They flew shortly after my 
arrival. It is possible the birds might obtain food from the beach 
debris and water in the seepages behind the sandhills which occur 
at a few places along the Bight. It has often been considered that 
migrating birds have used the dams along the transcontinental 
railway as watering points but this sea coast route would repre¬ 
sent a much more ancient flight line for these Nullarbor crossings. 

—V. N. SERVENTY, Nedlands. 

Extension of the Known Range of the Helmet Orchid (Corybas 
dilatata). —Being interested in how the terrestrial orchids are 
adapting themselves to life in the pine forests of the South-West., 
we examined part of the Ludlow Pine Plantation near Busselton 
in early July, 1957. We found Pterostylis Roger six, P. vittata and 
P. pyramidalls all flowering among the pines and Acianthus exsertus 
was very common and in flower. 

We were surprised to find several colonies of Corybas dilatata, 
also in flower. This occurrence represents a considerable extension 
in the known range of this orchid since it has previously been 
recorded only at Pemberton and Albany. It was also collected in 
1957 by Dr. A. R. Main in the Stirling Range. The few reports of 
this orchid are understandable since it flowers earlier than most 
orchids and the whole plant is small and inconspicuous. 

—J. R. TONKINSON and A. S. GEORGE. 
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A Deep-water Cowrie from the West Coast.—While working 
through the Western Australian Museum collection of cowries 
recently I discovered a specimen which, because of the location 
given, is of great significance in the zoogeography of its species 
group. It is one of the pale, whitish, deep-water forms of Zoila , 
and is labelled as having been dredged by the F.I.S. Endeavour in 
1912 in “60-100 fathoms, between Fremantle and Geraldton.” The 
specimen was placed in the Museum collection by Mr. W. B. Alex¬ 
ander (Cat. No. 4999). 

Previously this form had been recorded only from a similar 
depth in the western section of the Great Australian Bight (see 
D. L. Serventy, Journ . Roy. Soc. W.A., 23, 1937: 78, for description 
and illustration). It is considered to be the deep-water form of the 
South Australian species, Zoila thersites (Gaskoin), and Iredale 
described it as a subspecies, Z. t. contraria ( Aust . Zool., 8, 1935: 
107). ‘ —B. R. WILSON, W.A. Museum, Perth. 

Masked Plover in the South-West.—V. N. Serventy and W. H. 
Butler (W.A. Nat,., 5, 1957: 235) record the Spur-winged Plover 
(Lobibyx novae-hollandiae) for the first time in the South-West of 
W.A. This record is from Lake Muir. 

It was much to my surprise when a child brought to school the 
description of a bird which appeared to be a Spur-winged Plover 
from Narrikup, 11 miles south of Mt. Barker and 60 miles east of 
Lake Muir. The description, however, differed in that the bird had 
a black cap on the head, with no trace of black on the neck or 
sides of the breast. I investigated the report and the bird proved 
to be undoubtedly a Masked Plover (Lobibyx miles). 

The bird was seen on the property of Mr. W. Ford, 7 miles west 
of Narrikup, on June 6, 1957. It was near a small dam and allowed 
approach to about 20 yards. Examination was made with a pair of 
10 x 50 binoculars and a field sketch was drawn, as reproduced 
herewith. 



The bird was noticeably larger than a Banded Plover (Zonifer 
tricolor), especially in flight and the only black on it was in the 
form of a cap on the crown. The wings were a similar brown to 
the Banded Plover, entire underparts white and a yellow wattle 
on the face was noted. This wattle was not as large as that seen 
in kodachromes of the Masked Plover from the Kimberleys. 
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In flight it gave a call bearing resemblance to that of the 
Banded Plover. It settled in wet pasture and commenced feeding. 

The bird remained about a week and then left the farm. It 
was reported at a nearby lake, where it stayed a short time, then 
disappeared. 

The Spur-winged Plovers reported by Serventy and Butler were 
also seen at Lake Muir on January 1, 1957, by my wife and myself. 
The birds were in the paddocks behind the farmhouse, not by the 
lake as when seen previously. The length of time between this 
and the previous record indicates that the birds arc probably resi¬ 
dent in the area. 

- ERIC LINDGREN, Mt. Barker. 

Black Duck Diving.—While in New Zealand in 1954 I was sur¬ 
prised to observe both Mallard (Anas platyrhyncha) and ducks, 
evidently adult Black Duck (Anas superciliosa) diving systemati¬ 
cally. The position was obscured to some extent by the possibility 
of the “Black Duck” being Mallard hybrids. However, birds with 
a prominent superciliary stripe, and to all appearances Black Duck, 
were observed diving in the same way as Mallard. 

The mode of diving is a “duck dive,” head first, to the bottom. 
The ascent is made in the normal swimming position. 

Black Duck were observed diving in Pukekura Park, New 
Plymouth, on April 5. Dives were approximately three seconds’ 
duration in a depth of about two feet of water. Mallard in the 
Park were observed diving on other occasions. At Lake Manga- 
mahoe, near New Plymouth, several ducks were observed diving, 
apparently for food, on March 2. In all 50 to 60 ducks were present 
and these all appeared to be Black Duck. 

I could not recall ever having seen Black Duck dive in Aus¬ 
tralia and several Australian bird-watchers, whom I consulted, 
agreed that they had not seen this species dive. 

However, while at the 1957 Gould League Camp, I watched, 
on October 15, four young Black Duck diving, apparently for food. 
These were on the outer margin of the waterside vegetation on 
the north shore, i.e., in relatively shallow water. 

More recently—February, 1958—while taking a rowing boat up 
a narrow reed-lined channel at Lake Yanchcp, my daughter was 
surprised to see what appeared to be a Black Duck swimming 
vigorously under water, the wings being used for propulsion. A 
Black Duck had been preceding the boat up the channel and the 
bird seen resembled a Black Duck in all particulars. However, 
the submersion of the bird was not observed, and it did not surface 
within sight, i.e., it negotiated at least one bend of the channel 
before surfacing, so that a slight doubt must attach itself to this 
observation. 

Diving in the Mallard appears to be unusual, and the position 
is summed up in an extract from The Handbook of British Birds— 
Witherby, Jourdain, Ticehurst and Tucker, 1944, vol. 3, p. 232: 
“Young birds dive for food fairly freely and adults will do so at 
times; G. C. S. Ingram and H. H. Salmon have observed on a 
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number of occasions systematic diving after fallen acorns in 2-3 
feet of water. Brief splashing plunges under water may be 
observed in the case of parties playing and chasing one another 
and wounded or moulting birds or ducks molested by drakes will 
also seek to escape by diving. C. W. Townsend and Phillips con¬ 
sider that wings are used to some extent under water and the 
latter author is ‘sure that very young birds spread the wing rudi¬ 
ments while diving.’—B.W.T.” 

The evidence is limited, but it appears possible that the Black 
Duck will prove to closely resemble the Mallard in its diving habits 
and that there may be a regional difference in behaviour between 
the Black Duck in Australia and the same species in New Zealand. 

—ERIC H. SEDGWICK, Collie. 

Myobatraclius gouldii in the Coastal Hills near City Beach.— 
On August 4, 1957, I was searching for termites for feeding lizards 
in my terrarium at City Beach. In the course of this work I turned 
over a big old Banksia log lying in rather dense scrub in the sand¬ 
hills about 300 yards to the north-east of the City Beach School. 
'Phe bark came off very easily and as expected hundreds of termites 
were given the alarm. My attention was immediately drawn to a 
little frog which had fallen on its back by the disturbance and 
which was showing its light-coloured and spotted belly. At first 
sight it rather reminded me of Pseudopliryne guentheri but closer 
checking indicated that it was Myobatraclius gouldii- a very small 
specimen only 15 mm. in total length. Dr. A. R. Main, who saw 
the frog later in the day, stated it was the smallest of the species 
he had ever seen, and believed it to be about three months old. 



The fiog, Myobatraclius gouldii, in the hand. 

Photo, C». 
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A. Philipp. 


Later a similar-sized individual was found at the same log. The 
first frog had been definitely, and the second almost certainly, 
inside the log. This may indicate that the frogs live the first few 
months of their lives inside logs above ground level. 

During the following days, up to September 22, I found 11 more 
Myobatrachus within an area of about 100 yards square. The total 
lengths of seven of these frogs were: 15, 27, 27, 37, 42, 44 and 47 
mm. Outside of this area, although conditions appeared similar, 
no frogs were found. The habitat consisted of damp sandy soil, 
overgrown with scrub shielding off the sun. There were plenty of 
old Banksia and Tuart logs, decayed and partly embedded in the 
soil. The 11 frogs found subsequently were not found in the 
logs but were revealed when the logs were turned over. They were 
under the logs or buried in the sand beneath. No more than two 
individuals were found under any one log and these were 6 ft. 
apart under a large 9 ft. log. Calaby states ( W.A . Nat., 5, 1956: 94) 
that “specimens of this frog are difficult to obtain and all known 
specimens have been found by accident. In three years of collect¬ 
ing termites as a hobby the author has found only two specimens 
of the frog, both under logs." 

Some of the frogs collected were kept alive in an outdoor 
terrarium and two lived for three months before they disappeared. 
The frog burrows head first with a few movements of its strong 
front legs, using its hind legs only to push its way into the sand. 
It comes to the surface only during the night and is seen to be 
constantly cleaning its eyes with its front legs, the movements 
being from the car towards the mouth—right leg over the light 
eye, left leg over the left eye. It does not jump and it cannot 
swim. When placed in water it only tries to run faster. There is a 
complete absence of the usual simultaneous “frog movement" of 
the hind legs while swimming. One morning I noticed that two of 
the frogs had escaped from their container in the laundry and 
they were later found hiding under the rug in the living room, about 
15 yards away. This suggests that they are able to cover consider¬ 
able distances during the night. They may wander around on wet 
nights, probably during the mating season. 

In very dull light it was observed that termites are taken 
with a flick of the tongue as soon as the insects approach within 
reach, which is about 5-10 mm. Myobatrachus is very dexterous 
with its tongue. I once noticed one taking a termite from its own 
head. Eating is very fast at times—10 to 20 termites being devoured 
within a few seconds. Notwithstanding that the frogs depend on 
termites for food they are apparently vulnerable to their attack. 
If a frog should be dropped unceremoniously among disturbed 
termites it shows signs of panic and the soldiers bite at it. In 
nature the frog works very quietly among the termite galleries 
so as to cause the minimum of disturbance. 

Of the specimens collected five were handed to the Western 
Australian Museum, five were given to Dr. A. R. Main and three 
escaped. 

—G. A. PHILIPP, City Beach. 
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SOME PREVIOUSLY UNRECORDED ABORIGINAL 
ARTIFACT SITES NEAR PERTH, WESTERN 
AUSTRALIA 

By W. H. BUTLER, Associate, Western Australian Museum, Perth. 

Very little archaeological work has been done in Western Aus¬ 
tralia, and before any can be done archaeological sites must be 
found. Here several sites, not previously recorded, arc described, 
and lists are given of main implement types which have been 
found on them. All material described in this paper is now in the 
collection of the Western Australian Museum, Perth. 

1. Monger’s Lake 

The surrounds of the lake are generally rich in artifacts which 
are found mainly in two places. These are: — 

(a) A wind-eroded sand dune at the west end of the lake where 
G. A. Philipp and I collected material. This collection included mill¬ 
stones, mullers, anvils, adze flakes, scrapers, symmetrical and asym¬ 
metrical uniface points and many chips and flakes. These were manu¬ 
factured mainly from quartzite, quartz and dolerite (W.A.M. No. 
A12745). Both raw and prepared ochres were also found here. 

(b) The velodrome site at the northern end of the lake where 
Miss K. Vollprecht and I collected several worked specimens of 
quartz, quartzite, dolerite and chert. Implement types included 
flakes, chips, the portion of a muller and ochres (W.A.M. No. 
A12746). 

2. Hillcrest 

At the north end of Beaufort Street a site was exposed when 
levelling was carried out prior to the erection of Hillcrest Primary 
School. Here I found about ten flakes bearing bulbs of percussion 
eight feet below the modern surface level. These were made of a 
cherty material and, upon examination by Drs. H. Petri and G. 
Oderman of Frankfurt and Father Worms of Beagle Bay Mission, 
the opinion was expressed that these were possibly of ancient origin 
(W.A.M. No. A12747). 

3. Walyunga 

Walyunga is a sandy area of about two acres on the north bank 
of the Swan River, one mile south of its junction with the Wooroloo 
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Brook (Military Survey 1 inch map 393 (Toodyay) 066745). The 
surface of this site is without vegetation and is littered with numer¬ 
ous chips, flakes and larger artifacts. Collections I have made from 
here contain: millstones, mullers, anvils, non-utilized cores, utilized 
cores, trimmed coroid implements which include an edge-ground 
axe-head and a possible kodja stone, scrapers, scraper knife 
(eloucra), adze flakes, re-edged adze flakes (“slugs 1 ’), symmetrical 
and asymmetrical uniface points, other chips and flakes, and raw 
and prepared ochres (W.A.M. Nos. A12202/22, A12748). Walyunga 
is surrounded by hills upon which I have found millstones, per¬ 
cussion stones, scrapers, utilized cores and adze flakes. The hill 
sites appear to be camping areas but the main Walyunga site is 
probably a factory site. Most of the small flakes found on the site 



Location of aboriginal artifact sites near Perth: 1, Monger’s Lake. 
2, Hillcrest. 3, Walyunga. 4, South Bullsbrook. 5, Plunkett Mill. 6, 
Orange Grove. 7, Brockman River. 8, Wooroloo Brook. 9, Gayamin 
Pool. 10, Moondyne Springs. 
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are of quartzite, but flakes of amorphous and crystalline quartz and 
chalcedony also occur. The majority of the larger artifacts are of 
dolerite or quartz. 

4. South Btillshrook 

Three hundred yards east of the 23-mile peg on the Great 
Northern Highway is a sand-blow rich in material similar to that 
which occurs at Walyunga. My collections from here include mill¬ 
stones, mullers, anvils, non-utilized and utilized cores, scrapers, adze 
flakes, symmetrical and asymmetrical uniface points, other chips and 
flakes, and prepared and raw ochres (W.A.M. No. A12749). 

5. Plunkett Mill 

Four miles north-east of the South Chittering Road elbow on 
the edge of a swamp (Military Survey 1 inch map 393 (Toodyay) 
162905) is an aboriginal site. The collection from here, unlike those 
from the other sites mentioned in this paper, contains only a single 
flake. Otherwise the artifacts comprise coroids, millstones, mullers 
and anvils (W.A.M. Nos. A12738/41, A12750). 

The site is probably a home-site. The artifacts (which are of 
quartz or dolerite) were easily visible against the predominant 
laterite, and it is of interest that most were found under large 
marri trees (Eucalyptus calophylla) while few were found under 
jarrah (E. murginata) which is the dominant tree in the area. 

The most interesting find at Plunkett Mill was a pit which con¬ 
tained the following artifacts:—two edge-ground axeheads of Kim¬ 
berley type (W.A.M. Nos. A12734/5), one small polished axehead of 
probable Melanesian or Polynesian origin (W.A.M. No. A12736), a 
small quartz core (W.A.M. No. A12732) and a primary flake of 
quartzite with a distinct bulb of percussion (W.A.M. No. A12733). 
This pit is in the swamp and is inundated with water for about six 
months of the year. 

6. Orange Grove 

The site here is a sand pit (which is an old beach), one mile 
north of the Orange Grove School (Military Survey 1 inch map 405 
(Kelmscott) 011401) and has yielded mullers, anvils, adze flakes and 
chips (W.A.M. No. A12751). 

7. Brockman River 

There is a site near the confluence of the Brockman and Avon 
Rivers. Here I have collected mullers, anvils and asymmetrical uni¬ 
face points (W.A.M. Nos. A12752). 

8. Wooroloo Brook 

On the levee near where this stream converges with the Swan 
River I have found mullers, anvils, chips and flakes (W.A.M. Nos. 
A12753). 

9. Gayamin Pool 

This is a pool of “permanent" water near Lower Chittering 
(Military Survey 1 inch map 393 (Toodyay) 148965), where I have 
collected abrading and percussion implements (W.A.M. No. A12754). 
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10. Moondyne Springs 

This site is on a bald hill top (Military Survey 1 inch map 393 
(Toodyay) 189872), eight miles north of Wooroloo across the Avon 
River. Near here I have found mullers and cores (W.A.M. No, 
A12755). 

From these and other more minor observations in this area 
which I have made over the past years it is probable that further 
archaeological sites will be found in the south-west of this State. 
Lack of interested recorders has undoubtedly prevented such sites 
from being known and it is to be hoped that this article will stimu¬ 
late the locating and recording of further sites. It is essential that 
such areas when found are disturbed as little as possible; surface 
finds should be reported to the Museum so that they may be re¬ 
corded and implement types classified. No digging should be done 
without the assistance of trained excavators since irreparable 
damage may result and vital evidence be destroyed (cf. Baker, W.A. 
Nat., 4, 1953: 40). 

Naturalists wishing to examine sites recorded here must first 
obtain permission from the owners of the properties upon which 
they occur, since obviously the owners are desirous of having them 
disturbed as little as possible. 
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ern Australia. W.A. Nat. (in press). 

FURTHER OBSERVATIONS ON THE MOUNTAIN 
DEVIL IN CAPTIVITY 

By C. C. SPORN, Mandurah. 

In an earlier article (W.A. Nat., 5, 1955: 1) I described the 
experiences of my wife and myself in rearing the Mountain Devil 
(Moloch hor rictus) in captivity, and gave data on incubation periods, 
early growth rate and on some habits of this lizard. Since then 
additional observations have been made which may be placed on 
record. 

GROWTH RATE 

I gave the growth rate of a young Mountain Devil during the 
first 12 months as follows: at hatching, 6 cm.; at 9 months, 9.6 cm.; 
at 12 months, 11.5 cm. (measurements made on ‘‘Agatha,” the 
young lizard referred to on p. 3 of my previous article). 
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The two young lizards of the second hatching (hatched Feb¬ 
ruary 1954), and also the progeny of the female we called “Flor¬ 
ence” (p. 4), are still alive and in good condition. They have proved 
to be of opposite sexes. 

After the first 12 months the rate of growth was found to be 
faster in one than in the other, the smaller one proving to be the 
male. Lengths at various times are given in the following table: 


Date 

Male 

Female 

March 1955 

11.5 cm. 

11.5 cm. 

Oct. 1955 

12.2 ,, 

12.8 .. 

Dec. 1955 

12.7 

13.1 .. 

March 1956 

13.5 ,, 

14.0 ,, 

Sept. 1956 

13.9 ,, 

14.4 

March 1957 

15.0 

16.1 „ 

March 1958 

15.7 ,, 

17.2 „ 


From my observations there appears to be a very definite slow¬ 
ing up of the growth rate during the winter. 

Another young Moloch, when found approximately a week after 
hatching in February, 1958, measured 6 cm. in length. In early 
July 1958 it was 7.2 cm. 


BREEDING AGES 

The male referred to in the preceding section apparently bred 
in the spring of 1957, namely when he was completing his third 
year of life. Although he was not actually seen in the act of copu¬ 
lation there could have been no doubt, from his behaviour, that 
this took place. He was again very active in pursuing the females 
in April 1958, on warm days. 

We have seen no mating behaviour on the part of his sister, 
the young female, but this does not necessarily mean that no breed¬ 
ing took place as the lizards have not been under continuous obser¬ 
vation. 

“Florence,” their parent, has not bred again since the 1954-55 
season. She may now be too old. She did not acquire a new skin last 
autumn. 


INCUBATION PERIOD 

The three-year-old male just referred to mated with one of our 
female lizards which has been in captivity for some three years. 
She burrowed and laid eggs on November 18, 1957. These hatched 
about February 24, 25 or 26, 1958, giving an incubation period lying 
between 98 and 100 days, or about 14 weeks. 

Incubation periods previously recorded were 90 and 128 days. 

It was not possible to find out how many eggs were laid on the 
present occasion as the burrow site was in very loose sand and had 
dried out to a great extent. I excavated and sifted the material but 
could find no trace of any empty egg cases. At least two young ones 
came out, one of which was found dead near the burrow site and 
another picked up alive some days later. It was in a very lively 
condition when found in the fowl run about 50 yards or so from the 
hatching site. 
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A KEY TO THE DRAGONFLIES (ODONATA) OF 
SOUTH-WESTERN AUSTRALIA 

By J. A. L. WATSON, Zoology Department, University of Western 

Australia. 

INTRODUCTION 

There are only two comprehensive accounts of the Odonata of 
South-Western Australia and these papers, published half a century 
ago, are not only out of date but are also inaccessible to the 
naturalist. Tillyard (1908) laid the foundations of future study 
with an annotated list of 26 species, while Ris (1910) identified the 
collections of the Hamburg Expedition of 1905 and discussed all 
the dragonflies recorded from Western Australia to that time. He 
included three species not mentioned by Tillyard, but the occurrence 
of these is open to considerable doubt. Records of Western Aus¬ 
tralian specimens of Acanthaeshna inermitt (Martin) and Procor- 
dulia jacksoniensis (Rambur) were disputed on ecological and zoo- 
geographical grounds by Tillyard (1911, 1916) and were ascribed 
to false labelling. Further, Ris misidentifled two female specimens 
of Austrolestes annulottiis (Selys) as A. leda (Selys), a species 
ranging in distribution from Queensland to eastern South Australia 
(Watson, unpubl.). Subsequent collecting in this state has failed 
to show the presence of these three otherwise eastern Australian 
dragonflies, which are omitted from this key. 

Since the publication of Ris' paper, a further eight species have 
been recognised from the south-west and it seems probable that 
others await discovery. The incorporation of the known species 
into a key will, it is hoped, enable naturalists to recognise adult 
dragonflies collected in the area between the mouth of the Murchi¬ 
son River and Esperance. However, as the key is constructed on a 
systematic basis, it will also act as a guide to the relationship of 
new species which may be discovered. As yet, there are insufficient 
data on larvae to frame a comprehensive key, but such a key will 
be published later when larval growth sequences are better known. 

The technical terms used are illustrated in the explanatory 
figures and in the plates. Only plate references are given in the 
text; in doubtful cases, further reference should be made to the 
explanatory figures. 

The sexes of dragonflies may readily be distinguished through 
the presence of complex accessory genitalia on the ventral surface 
of the second abdominal segment of the male, structures which 
are absent in the female. Further, the females of all Zygoptera 
(damsel flies) and of the Aeshnidae and Petaluridae of the Ani- 
soptera (dragonflies proper) have well developed ovipositors, used 
for laying eggs in the tissues of aquatic plants. Despite the accepted 
common belief, dragonflies can be handled with safety as they have 
no sting and, although the jaws of larger species are sharp and 
powerful, they arc not dangerous. 
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EXPLANATORY FIGURES AND ABBREVIATIONS 



AA = Anal area. 

ABD = Abdominal 
segments. 

AC = Anal crossing. 
AH = Angulated hind- 
wing. 

AL = Anal loop. 

AN = Antenodal space. 
(1 and 2) — 1st and 
2nd series of ante- 
nodal cross veins. 
AP =r 9 anal append¬ 
age. 

AR = Arculus. 

AS = Sectors of arcu¬ 
lus. 

AU = Auricle. 

E =z Eye. 

F = Frons. 

FL = Foreleg. 

FW = Forewing. 

GEN = $ secondary 
genitalia. 

HS = Humeral stripe. 
HW = Hindwing. 
IA=^ inferior 
appendage. 

IR,, IR a = Veins of 

radial sector. 

L = Legs. 

ML = Mid-leg. 

• MPS* = Meso thoracic 
pleural suture. 
MPS:, = Metathoracic 
pleural suture. 
MS = Median space. 

N = Nodus. 

O = Ocelli. 

OV Ovipositor. 

P = Pterostigma. 

PR = Process on hind 
border of eye. 

PT — Prothorax. 

Q = Quadrilateral. 

Rz, Ri = Veins of radial 
sector. 

SA = $ superior 
appendage. 

SP = Spiracle. 

SS = Supplementary 
sectors. 

T = Triangle. 

TH = Thorax. 

TK = Tibial keel. 


Right lateral views of: 

I. Acanthaeslina anacantha 9, abdomen. (Ovipositor present.) 

II. Austrogomphus lateralis $. (Head turned to right.) 

III. Austrogomphus lateralis 9, end of abdomen. (Ovipositor 
absent.) 
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KEY 

1. a. Wings similar in shape and venation, petiolate, gener¬ 
ally held above body at rest (except Argiolestes ); 
discoidal cell a simple quadrilateral (fig. 1: Q); slim 
insects—Damselflies. 

Sub-Order ZYGOPTERA 2 

b. Wings generally dissimilar in shape and venation, not 
petiolate, held extended at rest; discoidal cell divided 
into triangle and hypertriangle (figs. 3-5: T); stouter 
insects—Dragonflies. 

Sub-Order ANISOPTERA 1 1 


2. a. No supplementary sector veins in wings (fig. 1). 

Family COENAGRIIDAE 
b. Supplementary sectors present in wing (fig. 2: SS) . 


3. a. No "T” mark in front of ocelli; 

$ : With two pale spots behind eyes. 

9 : With spine on Abd. 8 ventrally; sometimes with pale 
spots behind eyes. 

Ischnura 

b. Pale band above frons with flattened "T” mark in front 
of ocelli (fig. 8); 

$ : With transverse pale band behind eyes. 

9 : Without spine on Abd. 8 . 

4. a. $ : With Abd. 2-6 bright red, the rest black, tipped blue. 

9 : Dimorphic; 

i. Similar to $. 

ii. Greenish bronze above, pale below. 

Small species (length 21-28 mm.). 

I. aurora (Brauer) 

b. $ : Abd. 1-2 green-blue and metallic black; 

3-7 metallic green-black above, pale below; 

8-9 blue. 

9 : Dimorphic; 

i. Similar to $. 

ii. Dull black above, pale below; often with grey 
pruinescence so that insect appears bluish. 

Larger species (length 30-35 mm.). 

I. heterosticta (Burmeister) 


3 

6 


4 


5. a. Anal crossing nearer the basal antenodal cross vein 
(fig. 1: AC). 

$ : Brick red, with abdomen black distally and a blue 
tip. 

9 : Reddish and black-bronze; frons pale with dark 
markings. 

Xanthagrion erythroneurum Selys 
b. Anal crossing midway between antenodal cross veins. 
Both $ and 9 blue and black-bronze; 9 duller, with 
frons mainly black (fig. 8: F). 

Austroagrion coeruleum (Tillyard) 
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6. a. Origin of IR, closer to nodus than to arculus (cf. fig. 2: 

IR«, N, AR). 

Family MEGAPODAGRIIDAE, Argiolestes 7 
b. Origin of IR a closer to arculus than to nodus (fig. 2: 

IR„ N, AR). 

Family LESTIDAE, Austrolestes 8 

7. a. Thorax metallic green-black and white, the line of 

junction passing diagonally from mid-leg to hindwing 
(fig. 22); length 29-36 mm. 

$: Superior appendages with small, subterminal ridge; 
inferior appendages strongly divergent at tips, 
approximately l-3rd as long as superior (fig. 27). 

A. minimus Tillyard 
b. Line of junction between light and dark areas of thorax 
following metathoracic pleural suture; a vertical white 
stripe above mid-leg (fig. 23); length 22-30 mm. 

$ : Superior appendages with large single or double 
subterminal spine; inferior appendages very short, 
not greatly divergent (fig. 29). 

A. pusillus Tillyard* 

8. a. Broad dorsal blue or pinkish stripe along Abd. 2. 

$ : Superior appendages without basal process (figs. 24, 

25: SA). 9 

b. No broad longitudinal stripe on Abd. 2. 

$ : Superior appendages with basal process (fig. 26: BP). 10 

9. a. Anal crossing of forewing between two antenodal cross 

veins (cf. figs. 1, 2: AC, AN). 

$: Superior appendages long, inferior short (fig. 25); 

Abd. 10 blue or whitish above. 

A. analis (Rambur) 
b. Anal crossing of forewing level with or basal to basal 
antenodal cross vein (cf. figs. 1, 2: AC, AN). 

$ : Inferior appendages almost £ as long as superior 
(fig. 24); Abd. 9 and 10 blue above. 

A. aridus (Tillyard) 

10 . a. Abd. 1 with lateral light area enclosed in dark ring 
(fig. 9); humeral stripe not extended beyond meso- 
thoracic pleural suture. 

$ : Abd. 2 with variable dark basal band and wider dark 
distal band, which may join in the mid-line (fig. 7); 

Abd. 3-7 with dark arrow-shaped dorsal marks over 
distal two-thirds, blue basally and laterally; Abd. 10 
black above. 

A. annulosus (Selys) 


A. pusillus includes A. pusillisshnus (Kennedy), a name which 
has been given to the single spined morph. Whether or not the 
two morphs are valid species is uncertain. 
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PLATE I 

Fig. 1.— Xanthagrion erythroneurum, forewing. Fig. 2.— Austro- 
lestes psyche, forewing. Fig. 3.— Aeshna brevistylu, fore- and hind¬ 
wing. Fig. 4.— Puntala flavescens, base of fore- and hindwing. 
Fig. 5.— Hemicordulia tau, base of fore- and hindwing. 
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b. Abd. 1 without dark ring laterally; humeral stripe with 
small extension past mesothoracic pleural suture (fig. 

21: HS). 

$ : Abd. 2 dark above, with pale narrow mid-dorsal line 
over distal half (fig. 10); Abd. 10 blue above. 

A. io (Selys) 

c. Abd. 1 without dark ring laterally; humeral stripe with¬ 
out extension past mesothoracic pleural suture (fig. 20: 

HS). 

$ : Dorsal dark area of Abd. 2 constricted centrally 
(fig. 11); Abd. 3-7 black above, with narrow, blue 
basal bands; Abd. 10 black above. 

A. psyche (Hagen) 

11 . a. Triangles of fore- and hindwings more or less equi¬ 

distant from arculus (except in Petalura, which has the 
median space free of cross veins) (fig. 3’: T, AR, MS); 
first and second series of antenodal cross veins not sub¬ 
stantially coinciding (fig. 3: AN 1 and 2). 

Super-Family AESHNOIDEA 12 
b. Triangle much closer to arculus in hindwing than in 
forewing (figs. 4, 5: T, AR); first and second series of 
antenodal cross veins substantially coinciding (marked 
discrepancies may occur in Synthernis, but, in this genus, 
the median space has cross veins) (figs. 4, 5: AN 1 
and 2). 

Super-Family LIBELLULOIDEA 16 

12 . a. Eyes touching in mid-line; 9 with ovipositor. 

Family AESHNIDAE 13 
b. Eyes separated; 9 with or without ovipositor 14 

13. a. Black, with cream spotting on thorax and abdomen. 

$ : Anal border of hindwing angulated (cf. fig. 3: AH). 

Acantliaeshna unacantha (Tillyard) 

b. Dark brown, with two pale stripes on side of thorax. 

$ : Anal border of hindwing angulated (fig. 3: AH). 

Aeshna brevistyla Rambur 

c. Pale brown with darker patterning. Thorax dull brown, 
with yellowish spots above insertions of legs. 

$ : Anal border of hindwing rounded. 

Anax papuensis (Burmeister) 

14. a. Large species, more than 100 mm. across wings. 

$: With leaf-like superior appendages (fig. 28: SA). 

9 : With an ovipositor. 

Family PETALURIDAE 

Only one species . Petalura Hesperia Watson 

b. Small species, ca. 50-60 mm. across wings. 

$ : Without petaloid appendages. 

9 : Without an ovipositor. 

' Family GOMPHIDAE 15 
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PLATE II 
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15. a. Thorax yellow laterally, almost free of dark markings. 

$ : Abd. 4-7 black, with two large yellow basal spots 
nearly meeting dorsally. 

9: Abd. 4-7 with both basal and apical spots (fig. 14); 
no tubercles on head. 

Hemigotnphus armiger (Tillyard) 

b. Thorax yellow laterally, with black in sutures and 
around spiracle. Abd. 3-6 yellow dorsally, with black 
laterally and a black distal band (fig. 12). 

9 : With three tubercles on back of head, between eyes. 

Austrogomphus collaris Selys 

c. Thorax cream and lilac laterally, with brown in sutures 
and around spiracle. Abd. 3-6 dark brown, with yellow 
basal spots and smaller yellow central spots, both pairs 
nearly meeting dorsally (fig. 13). 

9 : Without tubercles on head. 

Austrogomphus lateralis (Selys) 

16. a. Median space with cross vein. 

Sub-Family SYNTHEMINAE, Synthemis 17 
b. Median space without cross vein (fig. 4: MS) . 18 

17. a. Four pale spots on anterior aspect of thorax in both 

$ and 9 ; length 55-58 mm. 

$ : Abd. dark brown or black with creamy spots; 

superior appendages fig. 32. 

9 : Duller. 

S. leachii Selys 

b. Two small round yellow spots on anterior aspect of 
thorax in both $ and 9 ; abdomen black with yellowish 

spots. 

$ : Superior appendages generally similar to S. leachii, 
but only slightly longer than inferiors; length 53 
mm. 

S. spiniger Tillyard 

c. Two broad, pale greenish, grey-yellow stripes on 
anterior aspect of thorax; abdomen black or brown, 
greenish spots; length 38-40 mm. 

$ : Superior appendages fig. 31. 

S. cyanitincta Tillyard 


PLATE II 

Fig. 6 .—Austrolestes analis $, Abd. 2 from above. Fig. 7.— Austro- 
lestes annulosus $, Abd. 2 from above. Fig. 8 .—Austroagrion 
coeruleum 9, face from above. Fig. 9 .—Austrolestes annulosus 9, 
Abd. 1 from side. Fig. 10 .—Austrolestes io $, Abd. 2 from above. 
Fig. 11 .—Austrolestes psyche $, Abd. 2 from above. Fig. 12 .— 
Austrogomphus collaris 6, Abd. 4 from above. Fig. 13. Austro¬ 
gomphus lateralis S, Abd. 4 from above. Fig. 14. —Hemigomphus 
aimiger 9, Abd. 4 from above. Fig. 15 .—Procordulia affinis $, 
Abd. 2 from above. Fig. 16 .—Hemicordulia australiae 9 Abd. 5 
from above. Fig. 17 .—Procordulia affinis $, Abd. 5 from above. 
Fig. 18 .—Synthemis cyanitincta S, tibia and tarsus of prothoracic 
leg. Fig. 19 .—Hesperocordulia berthoudi $, head from side. 
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PLATE III 

Fig. 20.— Austrolestes psyche 9, thorax from side. Fig. 21 — Austro- 
lestes io 9, thorax from side. Fig. 22.— Argiolestes minimus 
thorax from side. Fig. 23.— Argiolestes pusillus $ , thorax from side. 
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d. Thorax brown, with dark patch on anterior surface; 
abdomen reddish brown with pale spots; length 48-55 
mm. 

8 : Superior appendages fig. 30. 

S. macrostigma occidentalis Tillyard 
J8. a. Hindwing without continuous mid-vein to distal end of 
“toe" in anal loop of local species (fig. 5: AL, stippled 
area); small lobe on central hind border of eye (fig. 19: 
PR); triangle of forewing not elongated (fig. 5: T). 

8: With keel on inner edge of tibia of foreleg (fig. 18: 
TK). 

Sub-Family CORDULIINAE 
b. Hindwing with anal loop well developed, strong mid¬ 
vein to distal end of “toe" (loop indistinct in Nanno- 
phya) (fig. 4: AL, stippled area); no lobe on hind border 
of eye (except Austrothemis ); triangle of forewing 
elongated (not greatly so in Nannophya and Austro¬ 
themis). 

8 : Without tibial keel. 

Sub-Family LIBELLULINAE 


19 


23 


19. a. Basal side of triangle of hindwing distal to arculus, but 

may be very close to it .. 20 

b. Basal side of triangle of hindwing never distal to level 
of arculus (fig. 5: T, AR) . 21 

20. a. Both 8 and 9 banded black and reddish. 

Hesperocordulia berthoudi Tillyard 
b. Uniform brownish black, with metallic green reflections. 

9 : Duller. 

Lathrocordulia metallica Tillyard 

21. a. 8 : Auricles present (fig. 15: AU); superior appendages 

strongly arched (fig. 34). 

V : Very similar to Hemicordulia australiae (q.v.) but 
may be distinguished by the absence of a black 
lateral stripe on Abd. 3, the brown pterostigma, and 
the colour pattern of the abdominal segments (figs. 

16, 17). 

Procordulia affinis (Selys) 

b. 8 : Auricles absent; superior appendages not as (a). 

9 : Black stripe along the lateral edge of Abd. 3 (may 
not be prominent in Hemicordulia australiae). 

Hemicordulia 22 

22. a. Black “T" mark on frons; pterostigma brown (cf. 

fig. 3: P). 

8: Superior appendages with sharp apices curled 
upwards (fig. 35). 

H. tau Selys 

b. Metallic green mark on frons; pterostigma black. 

8 : Superior appendages with large medio-ventral spine 
* (fig. 33). 

H. australiae (Rambur) 
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PLATE IV 

Male appendages—from above. 

Fig. 24. Austrolestes aridus. Fig. 25.— Austrolestes analis. Fig. 26.— 
Austrolestes annulosus. Fig. 27.— Argiolestes minimus. Fig. 28.— 
Petalura hesperia. Fig. 29.— Argiolestes pusillus. Fig. 30.— Synthemis 
macrostigma . Fig. 31.— Synthemis cyanitincta. Fig. 32.— Synthemis 
leachii . Fig. 33.— Hemicordulia australiae. Fig. 34.— Procordulia 
affinis. Fig. 35.— Hemicordulia tau. 
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23. a. Triangle of forewing not greatly elongate . 24 

b. Triangle of forewing greatly elongate and narrowed 
(fig. 4: T) . 25 


24. a. Sectors of arculus fused for some distance (cf. fig. 5: 

AS); very small forms, ca. 30-40 mm. across wings. 

• Nannophya dalei occidentalis (Tillyard) 

b. Sectors of arculus not fused; broad bodied forms, red 
and black or yellow and black, ca. 50-60 mm. across 
wings. 

Austrothemls nigrescens (Martin) 

25. a. Last antenodal cross vein of forewing complete (cf. 

fig. 5). 

$ : Bright powder blue when mature. 

9 and young $ : Yellow and black, becoming blue when 
old. 

Orthetrum caledonicurrv (Brauer) 
b. Last antenodal cross vein of forewing incomplete, only 
the first series represented (fig. 4) . 26 

26. a. Anal area of hindwing normal; small dragonflies, 

ca. 50-65 mm. across wings. 

Diplacodes 27' 

b. Anal area of hindwing greatly enlarged (fig. 4: AA); 
dragonflies ca. 75 mm. across wings . 28 

27. a. $ : Abdomen red or yellowish, with small paired black 

markings on either side of mid-line of 3-7. 

9 : Duller, with yellow pigmentation at bases of hind- 
wings. 

D. bipunctata (Brauer) 
b. $ : Abdomen pure scarlet, or yellowish, with at most 
some black marks on Abd. 1-3 and 8-10. 

9 : Duller, marked with black on abdomen; wings clear 
or with yellow pigmentation at tips. 

D. haematodes (Burmeister) 

28. a. Broad reddish spot at base of hindwing; body red. 

Tramea eurybia Selys 
b. Yellow saffroning at base of hindwing; body yellowish, 
or orange red above, with black markings on Abd. 8-10 
dorsally. 

Pantala flavescens (Fabricius) 
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FROM FIELD AND STUDY 

White Ibis near Bunbury.—On March 22, 1957, while passing 
the lagoons situated on the Perth side of the Preston River bridge, 
between Picton and Bunbury, I saw two White Ibis feeding not 
more than 30 yards from the roadside. Previous Bunbury district 
records, since the initial invasion in 1952, are given in the W.A. Nat,. 
5: 45 and 119. 

—S. R. WHITE, Floreat Park. 

White Ibis in the Wheatbelt.- Since the original invasion of the 
White Ibis (Threskiornis aethiopica) into the South-West in 1952 
(W.A. Nat., 3: 184) almost all of the records have been from coastal 
districts between Perth and Busselton. However, there are now two 
observations of the species in more inland localities. On December 
16, 1957, Fauna Warden S. Bowler saw two White Ibis at Toolibin 
Lake, via Narrogin. On January 22, 1958, with members of the State 
Fauna Protection Advisory Committee on tour S. Bowler and I saw 
one White Ibis at “Nagel’s,” a freshwater swamp alongside the 
Katanning-Pingrup Road, and four miles beyond Lake Ewlymartup. 
At the same swamp were a White Egret and several White-faced 
and Pacific Herons. 

—D. L. SERVENTY, Nedlands. 

White and Glossy Ibis at Fremantle.—The White Ibis 
'Threskiornis aethiopica ) is a recent arrival into the South-west 
(D. L. Serventy, W.A. Nat., 3: 184), having been recorded at 
Fremantle, Coolup, Bunbury and Busselton. I have registered the 
species in the Fremantle district on three occasions in January 
and February, 1956 (W.A. Nat., 5: 138), in February, 1957, and in 
January, 1958. On the second occasion, P. S. Stone and I observed 
an individual at Bibra Lake, and on the latter, I saw a group of 
four at the same locality. Apparently the species wanders into this 
region when smaller lakes and swamps of the South-West have 
largely evaporated. 
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A Glossy Ibis (Plegadis falcinellus) seen by myself at Yange- 
bup Lake during January and February, 1957, and by Miss J. 
Russell and B. V. Teague in March, was probably the same 
individual seen by C. F. H. Jenkins (W.A. Nut., 6: .55) at Bibra Lake 
in November, 1956. 

—JULIAN R. FORD, Fremantle. 

Yellow-billed Spoonbill and White Ibis at Australind.—On April 
5, 1958, my son, Lindsay, and I inspected a pool near the Wellesley 
River and adjacent to the Brunswick-Australind road. Ten large 
white birds were present and at first sight all appeared to be White 
Kgret (Egretta alba). One bird, however, attracted immediate 
attention by feeding in a typical spoonbill manner, i.e., pivoting head, 
neck and body from side to side with bill deeply submerged in the 
water in which the bird was standing. After some little time the 
bird raised its head, revealing a typical “spoon” bill, yellow in colour. 
Within a minute or so, the bird placed its head behind its wing and 
apparently went to sleep. 

Only then could we give our attention to another bird about 
three feet from the Spoonbill, of similar form and also with head 
behind wing. We would have judged this to be a second Spoonbill, 
but whereas the legs of the Spoonbill were plainly yellow, those of 
its companion were black. As both birds had apparently settled 
down, we left the pool for a time. 

Returning four hours later, we found all our white birds perched 
in a tree near the pool. All took to flight, a Yellow-billed Spoonbill 
(Platalea flavipes) and a White Ibis (Threskiornis molucca) separ¬ 
ating from eight White Egret. The two former eventually settled in 
the pool while the Egret perched in a second tree nearby. 

It seemed that the Spoonbill and the Ibis were fairly closely 
associated with each other and that both were loosely associated 
with the Egrets. 

The Ibis appeared immature, i.e. head and neck were apparently 
fully feathered. In this respect it resembled five White Ibis which 
I saw by an ox-bow of the Preston River at Picton on May 15, 1957. 

ERIC PI. SEDGWICK, Collie. 

Little Eagle in Metropolitan Area. A light phase Little Eagle 
(Hieraaetus morphnoides) was seen gliding over the shore of 
Monger’s Lake, Leederville, on June 4, 1956. It was identified from 
several characters, including the underwing pattern. The eagle was 
heckled for some time by a pair of Magpies and gave the plaintive 
whistling call usually given by this species when being heckled. 
Serventy (Birds of the Swan River District , 1948, p. 32) gives only 
two records for the district (Cannington and Pickering Brook), 
neither of which is close to the city. 

—J, H. CALABY, Canberra. 


A Yellow Silveroye at Mandurah.—Further to the note by A. 
Jones on a yellow mutant of the Western Silvereye (Zosterops aus- 
t.ralasiae) at Windy Harbour (W.A. Nat., 6 (5): 127) I have to 
report a similar observation. In January 1958, while fishing at the 
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Murray River at Yunderup, my wife and I saw a handsome lutino 
Silvereye. The plumage was a creamy yellow with some dark 
reathers on the wings and the head. It was very conspicuous amon 
its fellows dodging about in the foliage of the Melaleucas over 
hanging the water. 

—C. C. SPORN, Mandurah 

The Australian Pratincole near the Western Australian Border 
—Serventy and Whittell ( Birds of Western Australia, 1951) do not 
record the Australian Pratincole (Stiltia Isabella) in Western Aus¬ 
tralia south of the Kimberley Division, though it ranges over a 
large part of Eastern Australia. In South Australia it is known as 
far west as Ooldea and Streaky Bay. On February 4, 1957, however 
I observed three birds close to the border, at the aerodrome at 
Koonalda in South Australia. The birds were not nervous and 
allowed an approach to within 50 yards. Since Koonalda is approxi¬ 
mately 60 miles east of the state border it is not unlikely that Aus¬ 
tralian Pratincoles will be recorded eventually in the southern 
parts of this State. 

—V. N. SERVENTY, Nedlands. 

Diamond Dove at Dryandra.—Serventy and Whittell ( Handbook 
1951, p. 74) state of the Diamond Dove (Geopelia cuneata) that it 
is not a regular inhabitant of the South-West but occasionally 
irrupts into this region. In the last few years there have been sev¬ 
eral published records for the South-West (see W. Aust. Nat., 6: 
24, and Emu, 57: 11). On Oct. 25, 1956, two Diamond Doves were 
seen by the writer and Mr. D. L. McIntosh on a sandy track near 
Dryandra. The field description recorded in the notebook was “red 
ring around eye, spots on forward half of wing, light blue-grey 
breast and neck.” 

—J. H. CALABY, Canberra. 

Black Bream near Bridgetown.—The Black Bream (Acantho- 
pagrus butcheri) is a common fish in the lower reaches of rivers in 
the South-West but there appears to be little on record of the extent 
of its penetration upstream. On October 26, 1954, about 10 pm., a 
very large specimen was caught in the Blackwood River, just on the 
Boyup Brook side of the Bridgetown Road Board boundary. The 
approximate length of the Blackwood River from its mouth at 
Augusta to Bridgetown would be about 130 miles, without taking 
into account the minor windings (difficult to measure on the 10 miles 
to the inch map I used). Thus the actual distance would be very 
much more than this. 

The fish measured 27.5 cm. to the caudal fork. After being fil¬ 
leted it was sent to Perth to Dr. D. L. Serventy for confirmation of 
the identification. 

—S. R. WHITE, Floreat Park. 

An Observation on the Drinking of Trachysaurus rugosus .— 
While working at the Biological Research Station on Rottnest I. 
early this year, the writer witnessed a rather unusual phenomenon 
with regard to the water balance physiology of the Bob-tailed 
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Lizard, Trachysaurus rugosus (Gray). Driving at 7.30 p.m. on 
January 22 from the Research Station to the settlement after a 
heavy shower of rain, I collected eight specimens of this skink 
in or beside puddles formed on the bitumen road. They appeared 
to be absorbing large quantities of water because each specimen, 
when held upside down, released a copious amount of fluid from 
its mouth. This fluid was partly liquid and partly in the form of a 
slimy jelly. The rainfall records (kindly supplied by the lighthouse- 
keeper, Mr. Rollings) showed later that 25 points of rain had fallen 
that night and 5 points the day before. Apart from a negligible 
3 points on December 29, 1957, this was the first recorded rain 
which had fallen since October 20 and 21, when 24 and 19 points 
respectively were recorded. This means that the lizards were 
actively hydrating themselves after a dry period of just over 13 
weeks (93’ days). The majority of the specimens were changing 
their skins or showed evidence of just having lost their old ones. 

—R. M. SADLEIR, Zoology Department, University of Western 

Australia. 

Record of a Sailfish in Western Australian Waters.—Whitley 
( Aust. Mus. Mag., 11 (12), 1955: 377-383) lists in chronological order 
the record of sailfishes f Istiophorus ludibundus) taken in Australian 
waters. Altogether 19 occurrences arc mentioned, five being from 
Western Australia. All are in north-western waters, but the locali¬ 
ties of only two (90 Mile Beach, near Broome, and Sharks Bay) are 
precisely known. A further record is now' added, making the sixth 
for Western Australia. 

This specimen was caught by Mr. R. Zalan in September, 1957, 
off the State ship Dulverton while it was at anchor off Point Sam¬ 
son. When the ship reached Fremantle I inspected the fish and 
identified it as the sailfish fIstiophorus ludibundus). This identifi¬ 
cation was later verified by Mr. G. P. Whitley, from a photograph 
and information forwarded to him. 

I took the following particulars of the fish, the measurements 
being in inches:- Total length, 93.5; head length, 27.0; greatest 
height of body, 11.0; length of pelvic fin, 21.2; length of pectoral 
fin, 11.7; length of upper jaw, 21.0; length of lower jaw, 10.5; 
height of sail at anterior end, 15.0. Dorsal fin count, 48 -f- 8. Anal 
fin count, 13' -f 7. 

Although it was not possible to obtain an accurate weight of 
the fish, it was estimated to be between 70 and 80 lb. 

-B. K. BOWEN, Fisheries Department, Perth. 

Recent Observations on the Naretha Parrot.—On Oct. 4, 1956, 
the writer made a trip between Zanthus and Naretha with Dr. A. 
R. Main, Dr. Frances Benedict and Mr. R. D. Royce. A total of about 
35 Naretha Parrots (Psephotus haematogaster narethae) were seen 
between Naretha and a point 20 miles west of here. No birds were 
seen west of this point. The parrots were in pairs or larger groups 
of up to 8 birds. They were mostly feeding on the ground among 
the dry herbage, and a few were perched in trees. 
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Serventy and Whittell ( Handbook, 1951, p. 233) state that the 
haunts of the Naretha Parrot are “the desert sheoak (Casuarina 
decaisnecina) country that fringes the western edge of the Null- 
arbor plain.” This brief description gives an erroneous impression 
of the habitat. The dominant trees in the habitat of this species 
are Acacias, most often myall (Acacia sowdenii), but narrow-leaved 
mulga (A. aneura) in some places. These trees are up to 20 feet 
high but the average height is about 12 feet. Much less common 
are false sandalwoods (Myoporum platycarpum) and Eremopliila 
alterifolia. The sheoak, which is up to about 30 feet high, is 
Casuarina cristata and not decaisneana. There is little in common 
in the general appearance of these species. The casuarina is actu¬ 
ally a scarce component of the habitat and occurs as scattered 
small groves and isolated trees. Whitlock, the discoverer of the 
Naretha Parrot, pointed out that “the clumps of casuarinas occupy 
only very small areas” (Emu, 21: 182). However, the sheoak is cer¬ 
tainly the most important tree from the bird’s point of view, as it 
appears to be the only species present in which hollows form. 

There is a shrub stratum of saltbush and bluebush (Atriplex 
vesicarum and Kochia sedifolia). Ground cover consists mostly of 
grass (Stipa spp.) and xerophytic herbs (Bassia spp. and Salsolu 
kali). The birds were feeding amongst the ground cover, most of 
which was dead. In some places where occasional parrots were seen 
the only ground cover was some sparse short dead Stipa , and there 
was much bare soil. 

The writer is indebted to Mr. Royce for plant identifications. 

—J. H. CALABY, Canberra. 

A Record of the Euro near Northain.—One of the most inter¬ 
esting of the large kangaroos is the Euro (Macropus robustus 
Gould). As this animal is adapted for survival at low water intake 
levels, it is usually found as a plentiful species in restricted rainfall 
areas uninhabitable to most other macropods. It is thus of interest 
to record the occurrence of a colony of the Euro at Mokine, 55 
miles from Perth, in an extensive forest of wandoo (Eucalyptus 
redunca) and powder-bark (E. accedens). 

In July 1957 it was learnt of the occurrence of Euros in the area 
from Mr. V. R. Broomhall who had shot one animal on his property 
early in 1954 and seen a second in July 1957. Both occurrences have 
been previously reported in the Western Australian Fisheries De¬ 
partment Bulletin for Honorary Fauna Wardens, 1957. 4: 37. 

Four visits were made to the area during the following months, 
August 1957, April, May and June 1958, in an attempt to obtain 
further information. On June 14, 1958, a dead adult female Euro 
was examined. It had been killed by a car on the Clackline-Spencers 
Brook Road, half way up the Mokine Hill, approximately four days 
earlier, and was in an advanced stage of decomposition. The fur 
was short and of a light tan colour with grey markings and append¬ 
ages. The country immediately surrounding has been cleared, so it 
is presumed that the animal was travelling between uncleared areas. 
Later on the same day two kangaroos were seen at a distance of 
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150 yards, moving up a breakaway in wandoo forest. Both of these 
appeared to be Euros, but positive identification could not be made. 
Other macropods definitely occurring in the area are the Grey 
Kangaroo (Macropus ocydromns Gould) and the Brush Wallaby 
(Protemnodon irma (Jourdan)). 

As information on the geographical distribution of the Euro is 
sparse, it is not definitely known whether this record represents a 
definite range extension or a long-established colony, perhaps 
relict, hitherto undetected by naturalists. However, the observation 
is important as the group is in need of taxonomic revision. It is 
surprising to note that this is the first observation on the Euro to 
appear in this journal. The writer will be interested to hear of 
further records of this marsupial. 

—S. BARKER, Zoology Department, University of Western 
Australia. 


Mammals and Reptiles of King’s Park. This is a supplementary 
note to the account of the fauna and flora of King’s Park which 
appeared in the W.A. Naturalist, 6 (2): 25. Because of their noc¬ 
turnal habits the mammal fauna of the Park is rarely noticed, the 
Little Bat (Eptesicus pumilus) and Gould’s Wattled Bat (Chalino- 
lobus gouldi) may be seen flitting between the trees at dusk but 
the first being small in size usually escapes observation. However, 
material received at the W.A. Museum from time to time indicates 
the presence of the Common Possum (Trichosurus vulpecula), 
whilst depredations in adjacent fowl-yards led to the donation of 
Chuditches or Spotted Native Cats (Dasyurus geoffroi fortis) in, 
June 1921 (Rokeby-road), March 1929 (Mounts Bay-road) and No¬ 
vember 1930 (Emu Brewery). Smaller forms such as the Mundarda 
or Pigmy Possum (Cercartetus concinnus) and the Noolbenger or 
Honey Possum (Tarsipes spenserae) are most likely present as a 
specimen of the latter was found drowned in a washtrough in a 
house at the top of Nicholson-road in March 1939. 

A number of animals must have been introduced by people who 
brought them from the country from time to time. In this category 
can be named the Common Possum (Trichosurus vulpecula) and 
the Echidna or Native Porcupine (Tackyglossus aculeatus ineptus) 
liberated there by the Museum some years ago and perhaps the 
Dalgite or Rabbit-eared Bandicoot (Macrotis lagotis) which had 
been run over by a car in August 1926 in Mounts Bay-road. 

Among the reptiles the Dugite (Demansia affinis), the Tiger 
Snake (Notechis scutatus occidentalis), the Whip Snake (Demansia 
psammophis) and the Little Whip Snake (Denisonia gouldii) have 
been recorded among the snakes. Small Goannas (Varanus sp.) have 
been seen and mistaken for snakes and so also have, because of the 
rustling they make as they move away, Bobtail Lizards (Trachy - 
saurus rugosus), the Adelaide Dragon (Amphibolurus adelaidensis), 
the King’s Skink (Egernia kingii) and the small diurnal fly-catch- 
ing skink, Ablepharus, to mention but a few of the regular 
residents. 
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A careful survey would no doubt add considerably to this list 
showing how many species had managed to survive in spite of bush 
fires and human interference. 

—L. GLAUERT, W.A. Museum, Perth. 

A Recent Observation of the Western Whip-bird.—Although 
limited observations of the Western Whip-bird (Psophodes nigro- 
gularis) have been made in the malice areas of Victoria, little has 
been published regarding the recent occurrence and habits ot the 
bird in Western Australia. Serventy & Whittell (Birds of Western 
Australia) state that the last observations are from the Gnow- 
angerup and Borden districts, and that the only calls heard have 
been a “chitter-chitter, like that of a Southern Scrub-Robin when 
disturbed at its nest." In Victoria the call has been described as 
“strange, rattling and staccato, and inclined to be harsh.” Other 
records mention the harsh quality, distinctive from most other bird 
songs. 

The present notes although very brief in nature add to the little 
previously recorded. 

At dawn, on August 30, 1957, after an overnight stop 40 miles 
west of Ravensthorpe and 75 miles east of Borden, while travelling 
to Ravensthorpe along the Ongerup-Ravensthorpe road, I went for 
a walk to investigate the birds of the area. After observing a mixed 
feeding association of smaller birds a strange call drew my atten¬ 
tion. At first I thought only one bird was calling but upon 
approaching closer I found there were actually two birds. They 
were excessively shy but after much stalking a satisfactory descrip¬ 
tion was recorded. The most distinct colour pattern in the plumage 
was a black throat with a narrow white border. White tips to the 
tail feathers were noticeable in flight, and occasionally a slight 
crest was erected. These facts together with a more general descrip¬ 
tion also recorded satisfied me that I had come upon some Whip- 
birds. 

As the birds moved through the mallee scrub at about chest 
height they gave the dual song mentioned earlier. This was made 
up of 6 to 8 whistling notes, the first call being 3 or 4 notes, imme¬ 
diately answered by a call of similar duration and quality but 
consisting of different notes. I found that I could quite easily 
imitate the song in an ordinary whistle. 

On occasion the birds were seen to lean farther than normal 
over the branch they perched upon and to lift their tails slightly. 
This may have been some form of display associated with breed¬ 
ing, which at that time had probably started (the species is recorded 
as an early breeder, mid-July to August), or may have been due 
to the birds becoming unbalanced while perching, cf. the similar 
tail action of the Kookaburra. As they have previously been re¬ 
corded more as ground dwellers, reluctant to fly and preferring 
to run when disturbed, the latter explanation may be quite 
plausible. 

—ERIC LINDGREN, Mt. Barker 
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IS THE WESTERN AUSTRALIAN WHEAT-BELT 
A NATURAL REGION ? 

By J. GENTILLI, Nedlands. 

A natural region must be homogeneous enough to show some 
unity. At the same time, it must be different enough from the nearby 
regions to show some individuality. 

In 1906 the statistical year book issued by the government of 
Western Australia included a map showing the agricultural land 
open for selection as at the end of 1902. On this map the 12-inch 
rainfall line was taken as the eastern boundary of this agricultural 
land. It was obviously meant to show the limit of the Western Aus¬ 
tralian area where wheat was expected to succeed as a crop; its 
position is shown by a dotted line in the map. 

The suggestion that the (potential) wheat-belt might be a 
natural region came from Clarke (1926) who divided Western Aus¬ 
tralia into 15 regions. Geological factors accounted for some eight 
regions and climatic factors for the remaining seven regions. 

The "Older Pre-Cambrian Central Shield” was divided into four 
regions: Northern, mainly summer rain, predominant Mulga vegeta¬ 
tion; Central, winter rain, predominant Eucalypt vegetation; South- 
Eastern, winter rain, 10 in.-25 in., Salmon, York and Morrell associa¬ 
tion; South-Western, winter rain, 25 in. or more, Jarrah association. 

The third one of these regions was given the name of “Wheat 
Belt.” Its limits as outlined in Clarke’s map are shown by a dashed 
line in our map. A more detailed plotting of the 10-inch and 20- 
inch isohyets, based on more adequate data now available, would 
alter the position of these limits to some extent but not consider¬ 
ably. Some adjustment would also be necessary in the light of 
modern studies of rainfall effectiveness, since it is obvious that 
plants growing near the northern limit of this area, where tempera¬ 
tures are 5 to 8° F. higher than near the southern limit, will need 
more water for their transpiration. It is estimated that the excess 
water-need of the northern areas varies from about 9 mm. (36 
points) in July to about 13 mm. (52 points) in February, with a 
total of 62 mm. (just over 250 points) for the May-October period. 
The equivalent of the 10-inch limit in the south-east would be a 13- 
inch limit in the north-east. 

From the biological point of view it seems questionable whether 
the wheat plant could ever be taken as a standard or a criterion for 
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any “natural” concept. Thanks to the work of plant breeders and 
geneticists, the wheat plant has undergone a series of controlled and 
directed evolutionary processes at a rate far faster than any rate of 
natural selection. The climatic limits of wheat-growing are thereby 
affected, e.g, rust-resistant, varieties can grow in warmer and more 
humid areas, drought-resistant varieties can expand into drier areas. 
However, Clarke was rather optimistic when he fixed the eastern 
limit of the wheat-belt at the 10 in, isohyet—like the “Goyder line” 
in South Australia this limit was far from definitive. 



The Western Australian Wheat-belt. Eastern limit of agricultural 
selection 1902 (dotted), limit of “Wheat-belt natural region” of 
Clarke, 1926 (dashed), limit of wheat-growing in 1950 (thick line). 
Marginal wheat area shaded, dry limit of subterranean clover 
shown by jagged line. Vegetation regions shown in white capital 
letters, heath stippled and woodland shaded. Left inset: soil regions 
and boundaries. Right inset: isochrones of wheat-growing (the west¬ 
ern 1888 area was no longer under wheat by the beginning of the 

century). 
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The expansion of the actual wheat-belt, as distinct from the 
reputed potential wheat-belt, was rapid. From the statistics avail¬ 
able, Roberts (in Clarke, 1936) obtained a series of maps which 
show the successive stages of this expansion at 10-year intervals 
from 1888 to 1928. From these maps was prepared the isochrone 
map shown in the right inset. 

The disastrous fall in world prices caused by the economic de¬ 
pression of the early ’thirties made wheat-growing uneconomic in 
the districts with a barely adequate and relatively variable rainfall. 
Many farmers in the Mount Marshall, Mukinbudin, Westonia dis¬ 
tricts and as far east as Southern Cross were forced to surrender 
their land to the Crown, and a new subdivision of the area into 
much larger farm units was carried out. Sheep for wool took the 
place of wheat. The map shows this marginal area shaded. Some 
wheat is grown in it still, but as a sideline and not as a staple crop. 

It was by then clear that the geographical boundaries of wheat- 
growing were controlled by economic factors as well. The reversion 
to the Crown of “marginal” farm-land resulted in a contraction of 
the wheat-belt in that area. Even though the building of new roads 
in the south-eastern lakes area allowed some moderate expansion in 
that direction (e.g. Lake Varley, N.W. of Ravensthorpe), the actual 
wheat-belt is even now far from reaching the size outlined in the 
early maps. Its present boundary is shown by the thick line on the 
rnap, with the symbol 1950. The high price of wool in the ’fifties 
caused a reduction in the relative importance of wheat to wool in 
the agricultural economics of the wheat-belt.. Especially on the 
western-wetter-margin, pasture crops are increasingly preferred to 
wheat. Subterranean clover is now quite an important crop in the 
15-25 in. belt and its eastern limit is shown by the saw-tooth line on 
the map. The new areas now open for settlement are devoted to 
sheep-farming, even within the old “wheat-belt” limits. 

Climatically the wheat-belt is not homogeneous, except in the 
minimum requirements for the growth of the wheat plant:. The aver¬ 
age annual rainfall varies from about 12 inches in the east to over 
17 in the west. The average number of wet days in a year varies from 
60 in the north to over 100 in the south. This exceptional range is 
explained by the greater concentration of the rainfall in the wheat¬ 
growing season (winter) in the north. From May to October Gerald- 
ton receives 1576 points out of an annual total of 1858, or 85 per 
cent. In the same period Broomehill receives 1320 points out of an 
annual total of 1802, or 73 per cent. 

This different distribution of the rainfall in time has a very im¬ 
portant effect on the soils of the southern section. Taking as an 
example Ravensthorpe, one finds that from May to October the total 
average rainfall is 983 points falling in 69 wet days, at a rate of 14 
points per day. At Broomehill and at Kellerberrin the average for 
the same period is 16 points per day, at Meckering 18.5, at Mullewa 
21, at Geraldton 24. Cyclic salt brought by rain-water (Teakle, 
1937) is likely to be carried away in solution where the rainfall 
exceeds 15 points in a wet day. Where the fall is less than 15 points, 
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run-off is extremely unlikely, and leaching is hardly noticeably. 
Rain-water sooner or later evaporates and cyclic salt remains within 
the soil (Prescott, 1931). This is considered the main cause of thy 
peculiarities of the soils in the area which was originally thought of 
as potential wheat country but could not actually be used. 

As a result of extensive surveys Teakle and co-workers contri¬ 
buted in a very considerable way to our understanding of soil condi¬ 
tions in the area studied here. The first general picture of soil 
geography in the wheat-belt is due to Prescott (1931) but a much 
more detailed regional analysis was written by Teakle (1938). As 
the left inset map shows, the wheat-belt (shaded) lies for about ony- 
Ihird in the belt of red-brown earths (with a redder B1 horizon with 
clay and some calcium carbonate). About two-thirds of the wheat- 
belt is in the much larger belt of grey and solonized soils (soils with 
much calcium carbonate and a horizon of illuvial clay). It was actu¬ 
ally thanks to the findings of Teakle (1939) that the projected ex¬ 
tension of the wheat-belt onto unsuitable soils (the “3500-farms 
scheme”) was not carried out, and disastrous results were avoided. 

In a new map by Prescott (1944) the vast area of solonized soils 
was subdivided into a south-western belt of true alkali (solonetz, 
mallee) soils, in which the clay shows a distinctly domed and col- 
umnar structure, and a larger remaining area of more variably 
and partly solonized soils. This subdivision was already implicit in 
the description given by Teakle (1938) of the main soils of each 
region. The wheat-belt (shaded in the left inset map) thus occupies 
part of three distinct soil zones. 

A complete reappraisal of the characteristics of the soils of thy 
agricultural parts of Western Australia (Smith, 1952) produced a 
much more complex classification, in which zonal factors are given 
a subordinate place. The boundary between non lime-accumulating 
soils (podsols and laterites) on the one hand, and lime-accumulating 
soils (pedocals and lateritic sands) on the other hand, bisects the 
belt of red-brown earths and marks the approximate western limit 
of the wheat-belt at the present time, except between Moora and 
Broomehill where wheat is grown on soils west of this zonal soil 
boundary. It should be pointed out, however, that Smith describes 
the soils of the areas concerned (his Avon and Jingalup combina¬ 
tions) as weakly acid to neutral, so that in respect of acidity they 
still come within the definition of Teakle’s red-brown earths, which 
Smith does not recognise as forming a distinct zone. The left inset 
map shows quite clearly that the present wheat-belt (shaded) lies 
almost entirely within the zone of pedocals and lateritic sands (sol¬ 
onized soils, solonets, etc.), but occupies less than one-third of that 
zone. 

The wheat-belt is now an almost entirely artificial landscape, 
with a few isolated trees from the original vegetation, and wide 
expanses of bare reddish soil alternating wth the tender green of 
crops, mostly wheat and oats, or, on the western side, the richer 
green of clover. The western, or better the south-western, part of 
the wheat-belt replaces the woodland shown shaded on the map. 
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This woodland consisted of trees such as jam (Acacia acuminata) 
and York gum (Eucalyptus foecunda var. loxophleba) and near the 
south-western edge wandoo (E. redunca var. elata), with shrubs 
and grasses in the undergrowth. The main part of the wheat-belt 
replaces the natural sclerophyllous woodland of salmon gum (E. 
salmonophloia), gimlet (E. salubris) y and on the heavier soils mor- 
rell (E. longicornls), with patches of mallee (mostly E. oleosa) 
becoming more frequent towards the south-east where they are 
typical of the solonets soils. Grasses are less common and bare 
ground more conspicuous than in the woodland farther west. 
Although the vegetation is characteristically linked with soil types 
and therefore very patchy, the difference between the woodland 
proper, with its proportion of savanna-like grassy undergrowth and 
denser vegetation generally, and the sclerophyllous woodland which 
shows so much bare ground, stands out clearly and divides the 
wheat-belt into two distinct parts. For more details see Gardner, 
1942. 

The writer has previously studied the climates of Western 
Australia according to different methods of classification, and in 
each case the arid-semi-arid boundary runs close to Kalgoorlie (in 
agreement with the corresponding vegetation boundary) while the 
wheat-belt ends some 120 miles farther west. Where a sub-humid 
climate is recognised, as for instance in Thornthwaite's 1931 
method, the wheat-belt’s western boundary practically bisects the 
belt of sub-humid climate (Gentilli, 1948). 

Thus climatological, pedological and botanical evidence concurs 
in denying the wheat-belt the status of “natural region.” 
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THE EDGE-GROUND AXES OF SOUTH-WESTERN 
AUSTRALIA 

By W. D. L. RIDE, The Western Australian Museum. 

“And no one has a right to say that no water-babies exist, 
till they have seen no water-babies existing; which is quite 
a different thing, mind, from not seeing water-babies . . . 

—Charles Kingsley. “The Water-babies.” 

INTRODUCTION 

The edge-ground axe, an artifact of considerable importance in 
Australian ethnological speculation, is commonly believed not to 
occur in South-Western Australia (see Davidson and McCarthy, 
1957; McCarthy, 1958). However, Noone (1943) has described three 
artifacts from this region which he considers are possibly edge- 
ground axeheads indigenous to South-Western Australia. 

McCarthy (1939) has shown that trade routes into South-West¬ 
ern Australia existed and there can be little doubt that occasional, 
rare, edge-ground axes would have entered the South-West through 
these channels (Bates, 1938; Glauert in McCarthy, 1939), but the 
artifacts described by Noone do not closely correspond with the 
types of edge-ground axes known from outside the South-West. It is 
thus unlikely that they are trade articles. In their recent review of 
the subject, Davidson and McCarthy (1957) have, however, been 
unable to accept these implements as axeheads at all. 

In view of this disagreement and in view of the theoretical im¬ 
plications of the distribution of edge-ground artifacts, a review of the 
situation is presented with particular reference to these controversial 
specimens, and others like them, which are now in the Western Aus¬ 
tralian Museum. 

It is concluded that axeheads did occur in South-Western Aus¬ 
tralia, both by introduction and by local manufacture. 

MATERIAL 

The following twelve edge-ground implements, all from localities 
in South-Western Australia, are in the collection of the Western 
Australian Museum. 
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Group 

A 


Group 

B 


Group 

C 


Group 

D 


W.A.M. No. 

A12734 

A12735 

A12736 

10351 

A12718 

E596 

10492 

10063 


Group 

E 


9545 

A12731 

A12719 


Group 12166 

F 


Description of axehead* 
Polished axehead, lenticu¬ 
lar section (fig. 3) 


Biface coroid, lenticular 
section (iig. 3) 


Biface coroid. lenticular 
section (fig. 3) 


Biface coroid. irregular 
oval section (lig. 4a) 


Biface coroid. hog-back 
section (fig. 4b) 


Biface coroid. flattened 
lenticular section 

(fig. 5) 


Biface coroid, irregular 
rectangular section 

(fig. 5) 


Biface coroid. closest to 
hog-backed section but 
more nearly triangular 

(fig. 5) 

Pebble axehead of rect¬ 
angular section (fig. 8) 


Biface coroid, irregular 
section (fig. 8) 


Pebble axehead. the sec¬ 
tion can only be described 
as approximating to a 
right-angled triangle 

(fig. 8) 

Uniface pebble, lenticular 
section (fig. 9) 


Locality 

Plunkett Mill. nr. Lower 
Chittering. 

Collector. W. H. Butler, 
1950. 

Plunkett Mill. nr. Lower 
Chittering. 

Collector. W. H. Butler, 
1950. 

Plunkett Mill. nr. Lower 
Chittering. 

Collector. W. H. Butler, 
1950. 

Sth. Belmont. 

Collector. R. Winter, 

1938. 

Jeramungup, ex Israelite 
Bay. 

Collector. J. Roberts, 

1912. 

Chidlow. 

Donor. A. Woodhouse, 
1900, Described Noone, 
1943. fig. 29. 

Lake Magenta. 

Collector. A. Hudson, 

1939. Described Noone, 
1943. fig. 30. 

DInninup. 

Donor. Miss Holt, 1934. 


Wooroloo. 

Collector. J. F. Richard¬ 
son. 1929. 

Walyunga. 

Collector. W. H. Butler, 
1958. 

Mawson. 

elector. W. H. Butler, 
1957. 


Denmark. 

Collector. J. Fox. 1953. 


DISCUSSION 

Geographical Terminology 

The terms “South-Western Australia,” “South-West” and 
“South-west Western Australia” as applied by various authors can 
be considered to be roughly synonymous. The area “South-Western 
Australia” as used in this paper refers to that area south of the 
mouth of the Murchison River which is described by Tindale (1940) 
as being populated by uncircumcised people (fig 1). Since the 
non-human fauna and flora of this part of Australia is of a highly 
characteristic nature it might be expected that the human element 
would conform and it is of interest that Tindale’s (1940) limit of 
circumcised tribes south of the Murchison shouM correspond so well 
with the faunistic definition of Woodward (1900), the Holistic defi¬ 
nition of Gardner (1944) and the physiographic definition of Jutson 
(1934). 


* The terminologv used throughout this 
Bramell and Noone, 1946. 
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paper is that of McCarthy, 







Davidson and McCarthy (1957) distinguish between two areas: 
“South-west Western Australia” and a further larger area in West¬ 
ern Australia from both of which edge-ground axeheads are missing. 
This latter area is defined by them as being “west of a line drawn 
through Mullewa in the west coast [sic] through Cue, Mount Mag¬ 
net, Southern Cross, to Israelite Bay on the southern coast, at least 
to the Warburton Ranges in the north and the South Australian 
border in the east.” 



Fig. 1.—Map of Western Australia showing the boundary (indicated 
by broken line) of South-Western Australia as used in this paper. 
Localities from which axes have been coliccted are indicated by 
dots. The inland trade route is shown as a heavy black arrow (see 
McCarthy, 1939) and localities from which Kimberley pearl shell 
ornaments have been collected are shown by crosses (McCarthy, 

1939, map 14). 

Interpretation of Material 

From the localities which accompany the description of the 
specimens (p. 163) it can be seen that all of these fall within 
the area described by Davidson and McCarthy (1957) as that in 
which edge-ground axeheads are lacking. All of the specimens were, 
as far as is known, exposed on the present-day surface of the 
ground, so that it is possible that they should all be referred to the 
most recent period of aboriginal (or even European) occupation. 
However, the possibility that some may belong to earlier periods 
cannot be ruled out since some of the surface finds (e.g. Walyunga) 
were made on the “blown-out” surfaces of eroded sandhills. 

If these artifacts are in fact definable as edge-ground imple¬ 
ments it is clear that there are only a limited number of possible 
explanations for their presence. These are that: 

(a) Edge-ground artifacts were manufactured in South-Western 
Australia. This is contrary to present belief. 

(b) They are traded articles which have come into the area. 
Main trade routes in Western Australia pass from areas in which 
edge-ground axes are common into those in which axes were previ- 


164 


ously unknown. These have already been well documented by Mc¬ 
Carthy (1939). 

(c) They are introductions by non-aborigines. 

Since the most important outcome of this discussion must be 
whether or not edge-ground implements were made in South-West¬ 
ern Australia, it would appear logical first of all to eliminate all 
specimens which, because of their material structure, history or 
workmanship, can be assigned to cultures which are known to occur 
outside South-Western Australia. Material in this category has 
already been described from other Western Australian localities. 
For example, McCarthy (1939, p. 174) describes edge-ground axes 
(Aust. Mus. Nos. E 10577-8) which were traded into districts where 
they were used “by sorcerers and medicine-men,” and Davidson 
(1935, 1938) obtained three atypical polished stone adzes from widely 
separated localities. In fact, these specimens are so atypical of 
known Australian workmanship that neither Davidson (1938) nor 
McCarthy, Bramell and Noone (1946) have any hesitation in de¬ 
scribing them as alien and they suggested that these were probably 
originally derived from Indonesia, New Guinea or Melanesia. Further 
Noone (1943, p. 273-5) describes axes from Napier Range (W.A.M. 
No. 10406) and Grant Ranges (W.A.M. No. 10415) which he con¬ 
siders to be more typically of “Indonesian” than of Australian work¬ 
manship. 

In order to simplify the discussion, the edge-ground implements 
with similar histories or characters will be discussed in groups (see 
p. 163). 

Group A 

The specimens of this group which were co’lected with two 
other artifacts, a flake (W.A.M. A12733) (fig. 2a) and a small 
nucleus (W.A.M. A12732) (fig. 2b) at Plunkett Mill near Perth 
(Butler, 1958) present a curious problem. One of them (W.A.M. 
A12734, fig. 3) is a small polished axe of rectangular section, 
very much like the specimen already described by Noone (1943) 
from Grant Range as being “Indonesian”. The technique is cer¬ 
tainly not Australian. It is made from a fine-grained highly-meta- 
morphosed, basic sedimentary rock (greywacke) which, if it is West¬ 
ern Australian in origin, could be South-Western but would be more 
likely to be from the Kimberley district. 

The other two biface coroid axeheads (fig. 3) are what Mc¬ 
Carthy, Bramell and Noone (1946, p. 49) would probably describe as 
the Kimberley variety. In both, the grinding is confined to the cut¬ 
ting edge and to the prominent portions of the completely knapped 
surface. A12735 is made of a silicified. coarse-grained shale which 
could have come either from the local south-western metamorphosed 
Precambrian succession or from the Kimberley district. A12736 is 
made from a greywacke which could be of local origin but is more 
likely to be from the Kimberley district. The small block (A12732, 
fig. 2b) is of ivory coloured quartz which could be local, while the 
flake (A12733, fig. 2a), which is a primary flake which has been 
struck from a core, is made of a fine grained local quartzite. 
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This ill-assorted trio of axeheads was found by Mr. W. H. 
Butler in a small dry depression in the midst of a dried swamp. The^ 
swamp is in a dense thicket near a deserted timber mill, previously 
known as Plunkett Mill (Ordinance Survey 1 inch map 393, Toodyay, 
map square 1690). Butler accidentally caught sight of one of the 
Kimberley type axeheads in the bottom of the depression and found 
the other two projecting from the earth in the sides of it. The de¬ 
pression was about six inches deep. The specimens were found by 
Butler in November 1950 and were presented to the Western Aus¬ 
tralian Museum in 1958. Immediately following their presentation, 
the site was re-examined by Butler and Miss K. Vollprecht who 
found the small quartz block, also on the surface within the depres¬ 
sion; it had not been noticed on Butler’s previous visit in 1950. 
Finally, Butler, V. N. Serventy, C. Halls and I excavated the depres¬ 
sion. 

Upon excavation it became clear that the depression had been 
originally produced following the complete destruction of a largo 
tree stump by fire. The resulting cavity had become secondarily 
filled with debris, most of which was silt and fine sand which had 
probably been carried into it during periods when the swamp was 
full of water. This secondary filling was removed by us and was 
found to contain the primary fiake. No other artifact was found. 
The fiake was in undisturbed filling four inches below the surface of 
the filling in the depression. Some laterite nodules in the depression 
had been burnt, but none of the artifacts showed any signs of hav¬ 
ing been through fire. 

The swamp and surrounding area were also examined and there 
can be no doubt that there have been at least two levels of occupa¬ 
tion in it. First of all, aboriginal millstones were not uncommon 
(W.A.M. Nos. A12738, 39, 40, 41) denoting fairly extensive aboriginal 
habitation; secondly, there was European debris from the small 
timber mill which was within one hundred yards of the depression. 

The nature of the axeheads would argue that they were not 
manufactured in South-Western Australia, but the decision as to 



b 


a 


Fig. 2.—Artifacts from Plunkett Mill, (a) A fiake, W.A.M. A12733. 
(b) A nucleus, W.A.M. A12732 (approximately natural size). 
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whether they were aboriginal articles which had come to the area 
by trade (for evidence of trade with the Kimberley, see fig. 1), or 
whether they represent a European dumping, depends upon a number 
of factors, the most important of which being whether or not this 
heterogeneous association is natural. If it is, the presence of the 



A 12135 




A. 1273b 


Fig. 3.—The axes of Group A. The line drawings are sections taken 
at approximately the mid-points along their lengths (approximately 

x 3/5). 
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flake, which is neither attractive nor, to an untrained European eye, 
obviously an artifact, would suggest that the specimens represent 
an aboriginal hoard. However, this cannot be determined, so that 
we are forced to conclude that it is equally possible that the surface 
finds are European curios of the timber mill period, while the flake 
alone belongs to the earlier aboriginal occupation level. 

Group B 

The only specimen in this group is a single biface coroid (W.A M. 
10351) of irregular oval section (fig. 4a). It was found on a road in 
South Belmont by Mr. Robert Winter in 1938. The material is a basic 
igneous rock which is not found locally. If it is Western Australian 
it could have originated in the Pilbara or North Kimberley areas of 
the State. 

Mr. N. B. Tindale, Curator of Anthropology at the South Aus¬ 
tralian Museum, has examined this specimen with me and he is of 
the opinion that the type is Victorian. Axes of similar type enter 
South Australia by trade routes from the south of the State. Tindale 



a 



b 



A 127/8 


Fig. 4.—(a) The axe of Group B. (b) The axe of Group C (both 
approximately x 3/5). 
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has recently obtained specimens from as far west in South Australia 
as the vicinity of Woomera. Dr. D. L. Serventy possesses a similar 
specimen from Malcolm, near Laverton, W.A. However, in spite of 
the fact that stone artifacts of this type might possibly enter South- 
Western Australia by aboriginal trade routes, the fact that this 
specimen was found on the surface of a made European road would 
argue that it is an introduction by a non-aboriginal which has 
become mislaid. 

Group C 

This group also contains a single axehead (W.A.M. No. A12718) 
which is very small (6.7 cm. in length) and the cutting edge is at 
the narrow end (fig. 4b). All surfaces are knapped and grinding is 
extensive, not being confined to the cutting edge. The specimen 
was obtained by Mr. J. Roberts at Jeramungup from an aboriginal 
who stated that he had brought it from Israelite Bay. 

Because of its provenance, this axehead is of the greatest inter¬ 
est. It can be traced from a point well within the South-West back 
to a locality which is on the south-eastern edge of the area in West¬ 
ern Australia which was inhabited by the uncircumcized peoples. 
Nevertheless, this place (Israelite Bay) is itself still well within the 
area in which, according to Davidson and McCarthy, edge-ground 
axes are lacking. The axe is made of a greywacke and there is no 
rock of this nature at Israelite Bay. Mr. M. Ellis is of the opinion 
that the nearest occurrence of this material to this locality is at 
Fraser Range, some 80-90 miles to the north; he says that it also 
occurs much further north in the Warburton Ranges. It is probably 
significant that four specimens from the Warburton Ranges in the 
Western Australian Museum collection (Nos. 11561-4) are almost 
identical with it in technique of manufacture. These, however, are 
of diorite and could actually have been manufactured in the War¬ 
burton Ranges where exposures of diorite occur. The Warburton 
Ranges are situated on the northern limit of the axehead-fvee area 
given by Davidson and McCarthy (1957), and McCarthy (1939) has 
clearly shown that a major inland, north-south trade route existed 
along which the Jeramungup-Israelite Bay specimen could have 
come (see fig. 1). 

Group D 

This group of artifacts (fig. 5) comprises the most important 
and most controversial of all the known South-Western Australian 
edge-ground implements. They were described by Noone (1943) as 
edge-ground axcheads. Davidson and McCarthy (1957) found it diffi¬ 
cult to accept them as axes, since (p 431) “They do not constitute 
a type in themselves. None conforms to any known types of axe in 
any other part of Australia. None shows any evidence of having been 
hafted.” 

It is difficult to support this denial that these artifacts are 
edge-ground axeheads on these typological grounds since, in the 
standard Australian terminology (McCarthy, Bramell and Noone, 
1946) which these authors accept, the biface coroid axehead is 
described as follows (p. 49): 
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“The majority of biface coroid axeheads are oval or irregular 
in tranverse section. They are, however, generally rounded on the 
lateral margins and may be convex or flat on the upper and lower 
surfaces. It is probable that some are made from knapped blades, 
but the great majority are fashioned from quarried lumps or from 
nodules or pebbles. The shape varies considerably, and it may be 




E .596 





Fig. 5.—The axes of Group D (approximately x 3/5). 
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oval, ovate, elongate, rounded, triangular, rectangular, quadrangular, 
wedge or gad-like. Shape is not a satisfactory criterion of classifi¬ 
cation for these axeheads as a whole, but it is of some value in dis¬ 
tinguishing local types. The width of the ground facets varies con¬ 
siderably, and the grinding frequently extends well up the body of 
an axehead.” This description does not actually exclude any of these 
artifacts described as axeheads by Noone. 

Further, the absence of evidence of hafting is scarcely relevant 
since McCarthy, Bramell and Noone (p. 46) clearly state that in 
some areas “axeheads” were not hafted and were used principally 
in the hand. 

The statement that the implements do not constitute a type in 
themselves is not strictly true. Two further implements in the collec¬ 
tion of the Western Australian Museum, when considered together 
with the three controversial artifacts would make it appear that, to 
the contrary, these implements do in fact constitute a very definite 
type. These two further specimens are knapped biface coroid imple¬ 
ments. One of them (W.A.M. No. 10067, fig. 6), previously described 
by Noone (1943, p 279) as a flaked hatchet-blade, is of greywacke 
and was found at Rushy Pool at Narrogin. The other (W.A.M. 
No. 12206, fig. 6), a much larger and skilfully made piece fashioned 
from an indurated shale, was found on the surface at the Walyunga 
site in the Swan Gorge by Butler. This latter is lightly ground 



Fig. 6.—Kodja stones from Narrogin and Walyunga (approximately 

x 3/5). 
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near the cutting edge but not sufficiently so to warrant its classifi¬ 
cation as an axehead. 

The three specimens previously described by Noone are made of 
indurated sandstone (W.A.M. No. 10492), indurated shale (W.A.M. 
No E596), and probably diorite (W.A.M. No. 10063). Thus the 
material from which all five specimens are made could have been 
found in the South-West by their fabricators. 

These five artifacts have one major feature in common and it is 
a feature possessed by no other Australian edge-ground axe seen by 
me; each axehead has a deliberately fractured plane surface which 
lies at right angles to its long axis and which forms a flattened butt 
to the artifact. This feature would argue that the implement was 
designed to be hafted by inserting both it and a stick into a knob 
of resin after the manner of a typical South-Western kodja, of 
which the least finished of the five (10067) appears to be a typical 
blade. It seems possible that here, in this series, we can illustrate 
the progressive elaboration of the knapped biface kodja blade into 
a ground and polished blade which was designed to be similarly 
hafted. While it is true that edge-ground and hafted kodja blades 
do not appear to have been recorded, and that none of the sixteen 
kodjas in the collection of the Western Australian Museum shows 
any sign of edge-grinding, there is some evidence that this did occur 
in some localities. J. F. Haddleton, a pioneer inhabitant of the 
Katanning area since 1879, states (1952, p. 103): “And to explain 
the blacks’ axe and how it was made. The axe head was made by 
putting a big fire in a very hard granite rock making the rock hot. 
They would then take off the fire and throw cold water on the rock 
and this would cause the rock to crack and come off in big shales, 
they then break them into small pieces about four inches long and 
three inches wide. This piece would be the shape of an axe head, 
about one inch thick, tapering off to a sharper edge. They then rub 
the sharp edge on another kind of sandstone and make the edge 
smooth and sharp [my italics], then they would get a piece of wood 
about the size of a hammer handle, make it smooth by scraping it 
with a piece of glass, flatten out one end to make it fit on the top 
of the stone axe and a piece of blackboy gum about the size of a 
hen egg, melted and run over the piece of wood and the top of the 
piece of stone. When the gum gets cold it sets very hard and that 
was Koych [= kodja] , and this was used to cut notches in the bark 
of the white gum trees to enable them to climb up after opossums.” 

The size of the larger artifacts (i.e. those from Chidlow 
and Walyunga) might suggest an obstacle to their acceptance as 
haftable kodja blades. The greatest diameters of the five artifacts 
is 6.0, 7.2, 8.4, 8.7 and 8.9 cm. while those of the twenty- 
nine hafted blades in the sixteen kodjas examined by me range from 
3.5 cm. (W.A.M. No. 8100) to 7 cm. (W.A.M. No. E637). Physical 
tests upon the adhesive properties of blackboy (Xanthorrhoea) 
gum have not been made by me to examine the validity of this 
objection, but in the South Australian Museum there is a kodja 
(S.A.M. No. 30076) which was made, and has been often used, by 
Tindale. This contains a stone 7.7 cm. in diameter and the gum 
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holds it well. The two stones in this demonstration instrument are 
archaeological specimens and there is little doubt that, in spite of 
the size of the larger one, they were made to be used in a gum haft- 
ing. It would thus appear that the size of the artifacts as compared 
with modern specimens in collections does not necessarily mean that 
they are not haftable in this manner. 

Davidson and McCarthy (1957) suggested, without having ex¬ 
amined the material, that the specimens described by Noone are 
probably rather atypical upper grinding stones. This statement, in 
view of Noone’s great experience of stone artifacts, is rather sur¬ 
prising, and they supported their argument by stating that polish- 




Fig. 7.—Symmetrical 
uniface points (Pirn) 
from localities close 
to Perth. Nos. W.A.M. 
A12505, A12492, 

A12731 (approx, x 1). 
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ing of artifacts is not known in this area. The stone implements of 
South-Western Australia are poorly known and in our present state 
of knowledge it is exceedingly risky to base arguments on the 
absence of an implement type from the record. The case of the pirn 
point may be taken as an example. For many years this artifact 
was believed to be absent from the southern part of the state of 
Western Australia, until in 1943 Noone reported that Tindale had 



Fig. 8.—The axes of Group E (approximately x 3/5). 
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obtained a specimen at Newman Rocks to the north-east ot Esper- 
ance. Later Tindale (1957) reported that Dr. H. Petri had found 
pirri implements near Perth, and in recent years many pirri from 
several localities in the Swan River District have been collected by 
various collectors. These (fig. 7) are now in the Western Australian 
Museum. 

The age of the axes in this group is a matter of some import¬ 
ance, since if they are in fact archaeological they may form part 
of an earlier “Pirri-containing” culture phase which Tindale (1957) 
believes has been superseded by the present day “Mudukian-like 
culture. Support to this suggestion is given by the fact that pirri 
are found on the surface at the Walyunga site where the knapped 
biface coroid W.A.M. No. A12731 was found (see Group E below). 
Edge-ground implements do not form part of known Pirrian 
industries. 

On the other hand, if the surface nature of the finds does 
denote that they belong to the most recent level of aboriginal cul¬ 
ture in South-Western Australia, it appears likely that the spread 
of edge-grinding and polishing techniques to blades which were pos¬ 
sibly to be hafted in the kodja manner would imply that we have 
another example of a technique spreading in advance of sufficient 
knowledge to produce the finished artifact to which the technique 
was originally applied. In the case well documented by Davidson 
(1935), it was shown that, subsequent to the spread of occasional 
Kimberley biface points into the territory of the Wardaman people 
of the Northern Territory, crude pressure-flaking techniques spread 
among them which, however, were not sufficiently developed to pro¬ 
duce Kimberley biface points. Davidson considered that the experi¬ 
mental technique spread because of the excitement engendered by 
the novelty of the new artifacts. There can be little doubt that 
occasional traded axeheads reached the South-West and these may 
have provided the models and the stimulus for the spread of ex¬ 
perimental grinding techniques through the area. It is indeed for¬ 
tunate for Australian archaeology that Davidson actually observed 
the spread of the pressure-flaking technique into the Northern 
Territory, since without his warning of the experimental nature of 
the artifacts which it produced, they would have been exceedingly 
difficult to interpret as a part of the present-day Wardaman culture 
pattern.* 

Group E 

The three specimens in this group are all made of local stone 
and differ from those of Group D in that none is abruptly truncated. 


* Note added in press: Since this was written, two further axeheads 
which should be classed with this group have come to light. Both are closely 
similar In degree of grinding, technique, and shape of ground surface to the 
axehead from Dinninup. One of these. E357, has been in the Museum from 
the earliest period of the collection and Is without data. It has the tvpical 
Hat fractured end of the other axeheads in this group. The other (A12772), 
which was presented by Mr. D. H. Perry in response to the appeal by Butler 
(1958, p. 136), was collected north of the Blackwood River between Jalbar- 
ragup and Augusta in 1919. This specimen is smaller than the others of 
Group D and is less abruptly truncated but there Is no doubt that it belongs 
with them. 
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It is therefore unlikely that they were hafted in kodja manner and 
must either have been held in the hand or hafted with a bent withy. 
The fact that they are aberrant in shape even when compared with 
the specimens in Group D would either indicate that experiments in 
edge-grinding had not yet had time to settle down to a definite pat¬ 
tern, or that this early “pirn-containing” industry is characterised 
by the great diversity of types of its edge-ground axeheads. 

The first specimen (W.A.M. No. A12731, fig. 8) is a roughly 
knapped biface coroid which was found on the surface at Walyunga 
by Butler. It is made of indurated shale and the grinding has been 
more or less confined to the cutting edge. It is irregular in section. 
The second specimen is from Wooroloo (W.A.M. No. 9545) and was 
lound in 1929 by J. F. Richardson; it can only be described as an 
adzehead since the ground cutting edge lies to one side of the mid- 
longitudinal plane. It is made of a fine-grained diorite, has a very 
regular rectangular section, and appears to have been pecked rather 
than knapped. The remaining specimen is a pebble axehead (W.A.M. 
No. A12719, fig. 8) which was found on the surface at Mawson by 
Butler. Apart from the ground-edge it is untrimmed and there is a 
laint groove around it which may indicate that it was once hafted 
with a bent withy. 




/nee 

The axe of Group F, and the trimmed pebble from Walyunga 
(approximately x 3/5). 
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Professor R. T. Prider of the University of Western Australia 
has examined this specimen and says (pers. comm.) that the rock is 
a fine-grained hypersthene dolerite in which the hypersthene has 
been altered. Similar rocks occur in the South-West of the State 
and it is possible that the specimen came from the vicinity of Maw- 
son itself. Thus it may be concluded that the material from which 
all specimens in this group are made is obtainable locally. 

•Group F 

This group contains a single lightly edge-ground uniface pebble 
artifact (W.A.M. 12166, fig. 9) which, although resembling those of 
Group E in that it was probably hand held or hafted with a withy, 
is much more roughly knapped and is scarcely ground. The butt is 
not knapped. It was collected at Denmark in 1953 by J. Fox. The 
specimen is made from a pebble of impure quartzite which is 
obtainable in the South-West. 

A further uniface pebble artifact in the collection of the West¬ 
ern Australian Museum (W.A.M. No. .12727, fig. 9) may be an un¬ 
completed axehead of this type. It is also of quartzite and was 
found by me on the surface at Walyunga. One face is very roughly 
trimmed along the cutting edge but there is no sign of grinding. 

CONCLUSIONS AND SUMMARY 

From the variety and number of the artifacts described and 
discussed above, a number of which do not appear to be of types 
known outside South-Western Australia, it would appear probable 
that, at some stage in the history of aboriginal occupation, edge¬ 
grinding techniques were practised in the south-west corner of Aus¬ 
tralia. This is contrary to existing ethnological statements. 

The seven edge-ground axeheads which appear to be of undoubted 
local manufacture (Groups D, E and F above) would appear either 
to be experimental objects produced in the initial stages of the 
spread of edge-grinding techniques from the north (and perhaps 
from the Western desert tribes in the north-east), or else represent 
weathered-out surface finds from an earlier pirn-containing indus¬ 
try for the existence of which there is considerable evidence. 
Further archaeological work must be done before these possibili¬ 
ties can be tested. 

Since some edge-ground axes were undoubtedly brought into 
the area by trade and by Europeans, it is necessary to doubt the 
autochthonous nature of any imp’ement which is made by a known 
foreign technique or is made of non-local stone, despite the possi¬ 
bility that such stone could have been introduced as raw material 
by trade. 

EPILOGUE 

In view of the apparent contradictory nature of the main con¬ 
clusions of this paper as compared with current beliefs, it is as well 
to remember two remarks of the late Professor D. S. Davidson, a 
pioneer of Australian archaeology and in particular of the study of 
Western Australian stone artifacts— 
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“The whole problem of Australian archaeology is still so much 
in its infancy that conclusions which may now appear to be obvious 
must be considered only as tentative” (1935, p. 149). 

“We cannot be certain at the present time of the derivation of 
most of the stone tools and weapons found in Australia. Many of 
them have been reported as surface finds only in localised areas 
and. as a result, appear to be indigenous to those regions. The 
danger of drawing conclusions before archaeological studies have 
been made is well illustrated in the case of the grooved axe” (1935, 
p. 148). 
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are MARSUPIALS "SECOND-CLASS" MAMMALS ? 

By G. M. STORR, Nedlands. 

Under the heading of the “evolutionary position of the mar¬ 
supials" Colbert (1955) writes: “it appears that the marsupials have 
been and are ‘second class' mammals as compared with the plac- 
entals," and later: “it is probably valid to think of the marsupials 
and placentals as arising at about the same time, during the Cre¬ 
taceous period. They developed two quite dissimilar methods of re¬ 
production, as vvell as various anatomical differences. During the 
early stages of their evolutionary histories they were probably well 
matched, so that marsupial adaptations were about as efficient as 
placental adaptations. But as time went on, and especially at the 
opening of the Cenozoic era, the placentals became dominant. There 
were probably various factors that led to the dominance of the plac¬ 
entals over the marsupials, but of these it is likely that the superior 
intelligence of the placental mammals was of particular import¬ 
ance." 

Beliefs essentially similar to these are frequently expressed or 
implied by zoologists and palaeontologists. That the marsupials are 
considered to have an inferior organisation has not arisen directly 
from a comparative study of their organisation; it has been inferred 
from the supposition that marsupials become extinct when exposed 
to competition from placentals. Such suggestions as the marsupials 
having inferior intelligence and methods of reproduction are usually 
offered as explanations for their succumbing to competition and 
predation by placentals, rather than as opinions based on disinter¬ 
ested comparisons of those systems. 

I do not quarrel with this approach. Indeed, it seems to be the 
only one. For we cannot isolate an organ or adaptation and assess 
its survival value in vacuo ; we must first observe how well it serves 
the animal in nature. If a certain species withstands competition 
from another, it is axiomatic to say that its organisation and there¬ 
fore all its organs and adaptations individually are adequate. We 
might also be able to say that its organisation is as good as that 
of the second species. Conversely, if it does not survive, we will 
conclude that the first animal was generally not so well adapted as 
the second; though in what particular way or ways it was inferior 
will not be so readily ascertained. 

So much for methodology, but what of our materials? We can 
observe in Australia the effect of placental carnivores and herb¬ 
ivores on their marsupial counterparts. But what will we learn 
from this of the relative merits of placental and marsupial organ- 
sation? Before comparing say, the inherent sprinting ability of two 
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human races, we would ensure that our samples had equal oppor¬ 
tunities to develop and train. So too in comparing fundamental 
eutherian and marsupial organisation we must consider whether 
the compared species have had roughly equal opportunity to modify 
their basic pattern. As will be shown, the placentals, to continue 
the sporting analogy, have had much the better training grounds. 

Except for one marsupial (Didelpliis in the U.S.A.) the present 
mammalian fauna of Africa, Eurasia, and North America, is wholly 
placental and, compared with the remainder of the world, fairly 
homogeneous. However, regional differences throughout this large 
area are sufficiently marked for the recognition of four zoogeo- 
graphical regions: Ethiopian, Oriental, Palaearctic, and Nearctic. 
These faunal regions pertain only to recent times and depend on 
lecent distributions of land and sea and of climatic zones. During 
the Tertiary climates were generally more uniform throughout this 
area, and isolation in any part of it was effected mainly by water 
barriers, such as the one that has recently and occasionally in the 
past separated north-eastern Asia from north-western America. 
The greater part of placental evolution took place in what was, in 
effect, a huge continent. Various stocks, such as the ancestral equids 
and camelids, might develop in a temporarily isolated North 
America, but eventually with the re-emergence of the Bering and 
perhaps other bridges they would be tested by the competition and 
predation of animals from the Afro-Eurasian land mass. We may 
call this continental evolution and contrast it with the mammalian 
evolution on islands and insular continents. 

It is highly improbable that Madagascar and Papuo-Australia 
have been directly connected with the “super-continent” since the 
Mesozoic. Though each area has a fairly rich mammalian fauna so 
far as number of species is concerned, these embrace relatively few 
orders. It is probable that each has been colonised by an extremely 
limited number of mammals. Apart from rodents the present fauna 
of Madagascar could be explained as the adaptive radiations of 
three immigrations, namely of a lemur, a tenrecid insectivore, and 
a viverrid. The present Australian mammalian fauna (again ex¬ 
cepting rodents) might have derived from the chance entry of a 
monotreme and a polyprotodont marsupial (we are on less firm 
ground here because of our almost total ignorance of Tertiary 
mammals in Australia). The modern West Indian fauna is likewise 
extremely poor in ordinal variety and consists only of Insectivora, 
Edentata, bats, and three groups of Neotropical rodents. 

One of the features of island evolution, as we see from the 
above outline, is that adaptive radiation, if it occurs at all, neces¬ 
sarily proceeds from a limited number of ancestral species which 
themselves reached the island by chance. On the other hand, in any 
one region of the “super-continent” a much greater variety of ani¬ 
mals are in a position to occupy a new niche. More important than 
this is that faunal interchange will sooner or later test all local 
evolutionary experiments. 

Consider the evolution of carnivores. In Australia the role 
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could only be filled by descendants of either the original marsupial 
or monotreme that arrived here by what Simpson (1953) would call 
“sweepstakes routes.” Perhaps some of the early monotremes 
“attempted” a solution and failed (lacking fossil evidence we cannot 
know). What we can infer with some safety is that one or more in¬ 
sectivorous marsupials were able to evolve carnivore adaptations, 
that is sufficiently well to get a living by preying on other mar¬ 
supials and monotremes. But by the time the common ancestor of 
living dasyurids was evolved this carnivore stock had probably too 
big a lead in the way of carnivore adaptations to allow other mar¬ 
supials to embark on a similar evolutionary venture. Thus at this 
stage, probably an early one in Australian mammalian history, all 
future evolution of carnivorous types was confined to a single stock. 

Now at first sight it might seem that much the same has hap¬ 
pened in the Eutheria, for in the remainder of the world, including 
Madagascar and South America, land carnivores are represented 
solely by Carnivora Fissipeda. There is this difference, however: 
before they achieved dominance the fissipedes had to compete with 
and finally replace such other carnivores as the placental creodonts 
and miacids and the marsupial borhyaenids. Similarly the recent 
dominance of the Artiodactyla as grazing animals in Afro-Eurasia 
and America has been concurrent with the decline in Perissodactyla 
and the complete extinction of several other orders of ungulates. 
We must therefore bear in mind their evolutionary past when we 
observe the impact of, say, modern Carnivora and Artiodactyla on 
their Australian counterparts, the dasyurids and kangaroos. 

A formidable array of exotic mammals are now well established 
over a smaller or greater part of Australia. They include Lago- 
morpha (European rabbit and hare), Rodentia (brown rat, black 
rat, and house-mouse), Carnivora (dingo, European red fox, cat), 
Perissodactyla (horse and ass) and Artiodactyla (three species of 
deer, European pig, dromedary, and Asiatic buffalo). During this 
time a large number of Australian mammals have become extinct 
or nearly so, every family of land mammals being affected (Harper, 
1945). 

Apart from his introductions European man has been otherwise 
destructive. With his traps and guns he has directly exterminated 
much of the fauna, while his agricultural and pastoral activities 
have rendered a lot of country unsuitable lor indigenous mammals. 
It is not easy now to discover among the many changes of scene 
resulting from European settlement the part played directly by 
introduced placentals in the decline of the indigenous mammals. It 
is clear however that the introductions are much better adapted 
to prevailing conditions than is most of the native fauna. 

A similar decline among insular mammals can be observed 
throughout the world. The greater part of the West Indian fauna 
has become extinct since European settlement. Yet this fauna was 
entirely placental. In contrast none of the South American relatives 
of these animals nor any of that continent’s marsupials have died 
out in historical times. Similarly in Australia the indigenous plac- 
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entals appear generally to possess no more resistance to change 
than the marsupials. Half of the species of Victorian rodents are 
now extinct (Brazenor, 1950). About the same proportion of South 
Australian rodents had died out by 1920, including species of Rattus 
(Wood Jones, 1925). This last, the fact that Australian species of 
Rattus are dying out while introduced continental species of the 
same genus are flourishing, illustrates better than anything else the 
futility in searching for fundamental defects in marsupial organ¬ 
isation. 

The fate of the Australian species of Rattus , animals that were 
barely distinguishable morphologically or anatomically from the 
introduced species, suggests that the superiority of the introduced 
placentals might lie not so much in the gross differences that char¬ 
acterise placentals and marsupials but in small scarcely measurable 
refinements of their organisation. 

While there can be little doubt, for example, that the dingo was 
in some way responsible for the disappearance of Thylacinus and 
Sarcophilus from the Australian mainland, one cannot thereby 
assume that it was a simple matter of placental versus marsupial 
organisation. Even if it were demonstrable that marsupial stocks 
could under no conditions evolve carnivores as efficient as modern 
canids and felids, it does not follow that marsupial organisation 
was inherently defective as compared with placental organisation. 
In the first place it was only the ferrungulates among the Eutheria 
that evolved carnivores. Secondly there are at least a few niches 
that marsupials seem to occupy as well as placentals. 

Consider the brush-tailed possums. One species, Trichosurus 
vulpecula, ranges over the whole of Australia, including islands. If 
is adapted not only to a wide variety of climates but also in any one 
place to a wide range of foods. It is an expert climber and its 
strong teeth and sharp claws provide it with a pretty good defence 
against predators, such as feral cats, as large as itself. It has 
adapted well to European settlement, being able to live in suburban 
buildings and in rabbit burrows where its natural shelter has been 
destroyed (Troughton, 1943). In many parts of Australia it has 
maintained its numbers in the face of heavy trapping. The species 
was introduced into New Zealand where during the last thirty years 
it has increased its numbers and range enormously despite intensive 
trapping (800,000 skins were taken in 1946) and the presence of 
numerous introduced placentals (Wodzicki, 1950). 

In South America similar niches (i.e., arboreal omnivore) have 
been occupied by marsupials since the Cretaceous. These animals 
have withstood competition from not only the early Tertiary plac¬ 
ental inhabitants of the continent but also the two waves of north¬ 
ern immigrants that followed the restoration of land connections 
between South and North America in Pliocene and Pleistocene 
times. Indeed, the last land-bridge allowed one of them, Didelphis, 
to expand its range as far north as the U.S.A. 

We may consider here some other aspects of mammalian evolu¬ 
tion in South America. As we have just implied, South America was 
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an island during the greater part of the Tertiary. Yet its early mam¬ 
malian history is not of the island type we found characteristic of 
Australia and Madagascar. Island faunas, it will be recalled, are 
typically derived from a few immigrants. South America, on the con¬ 
trary, was well stocked with mammals when it was separated from 
the “super-continent” in the Eocene. But because of its relatively 
small area and long isolation and the consequent absence of faunal 
interchange its pre-Pliocene mammalian evolution had much in 
common with that of islands. Since the Pliocene, however, the 
archaic elements of the South American fauna have steadily de¬ 
clined, and the fauna has become increasingly pan-continental in 
composition. And though the marsupials have maintained themselves 
at roughly their Eocene proportion (i.e. 10 c /c, fide Simpson, 1953) of 
the total mammalian fauna, their adaptive radiation ceased with the 
arrival of large numbers of continental animals. 

Now South America was the only other region than Australia 
where any considerable amount of marsupial evolution occurred. 
Marsupial evolution has therefore generally been of the island type; 
and, as we have shown, island-evolved faunas, whether marsupial 
or placental, quite understandably make few contributions to contin¬ 
ental faunas. This, I think, is a better explanation for the absence 
of marsupials from the pan-continental fauna than their being 
“second-rate mammals.” 

Similarly the present contest between Australian marsupials 
and introduced placentals is more reasonably regarded as one 
between island-evolved and continent-evolved animals. 

SUMMARY 

It is contended in this paper that the Australian marsupials are 
generally dying out not because they are marsupials (and thereby 
inferior to the introduced placentals) but because their past and 
recent evolution has taken place on an island, where, compared to 
those of the large Afro-Eurasian land-mass, evolutionary processes 
are understandably weak and restricted. The principal arguments 
are the following: 

(1) The mammals of islands generally, and of Australia particu¬ 
larly, are dying out regardless of their being marsupial or placental. 

(2) No South American mammal (marsupial or placental) has 
become extinct in historic times. 
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FROM FIELD AND STUDY 

Black-throated Butcher-bird near Perth.—To the list of scanty 
records of this butcher-bird (Cracticus nigrogularis) in the South- 
West I wish to add a further observation. On November 13, 1955, I 
saw one bird in the banksia-wattle scrub at Wanneroo Beach. The 
locality was about li miles inland. 

—R. STRANGER, Wembley. 

Inland Record of Mountain Duck.—Serventy and Whitteli 
(Handbook, 1951, p. 186) state that the Mountain Duck (Tadonui 
tadornoides) is “mainly a southern duck but specimens have occa¬ 
sionally been met with as far north as the Tropic of Capricorn 
(Ophthalmia Range)". On Sept. 23, 1955, Messrs. C. K. Blair, C. D. 
Gooding and the writer made a trip down the Savory Creek to a 
point 50 miles east of Mundiwindi. Here on a very large pool were 
some hundreds of waterfowl mostly Black Duck (Anas supercili - 
osa), Grey Teal (A. gibberifrons) and Coot (Fulica atra). Also pre¬ 
sent were 14 Mountain Duck and a pair of Black Swans (Cygnus 
atratus) with 8 small cygnets. 

—J. H. CALABY, Canberra. 

The Occurrence of Northern Fish and Dragonflies in the Green- 
oiigh River.—The Spangled Perch ( Therapon unicolor Gunther) is 
a widely distributed fish in tropical and subtropical Australia, 
occurring “practically everywhere from lat. 30° S. northward to 
Cape York and westward to at least the upper waters of the Mur¬ 
chison" (Ogilby and McCulloch, Mem. Queensl. Mus., 5, 1916: 99). 
It is a common and conspicuous species in the Leichhardtian and 
Greyian freshwater faunas discussed by Whitley (W.A. Nat., 1 (3), 
1947: 49) with records extending south to the Murchison River. It 
is, therefore, of interest to report the collection of four young 
Spangled Perch on September 22, 1958, at Ellendale Pool, a perman¬ 
ent deep water in the Greenough River approximately 10 miles 
north-west of Walkaway. The fish, ranging in length between 15-20 
mm., were taken among Chara in a shallow waterhole at the lower 
end of the pool, the temperature of which was 21° C. Associated 
with the perch were a goby, Lizagobius olorum (Sauvage) and the 
exotic Gambusia afflnis (Baird and Girard). 

In addition, larvae of several speces of dragonflies were col¬ 
lected. These included: (a) two widespread northern forms hitherto 
unknown in Western Australia south of the Hamersley Range 
[Macrodiplax com (Brauer) and Crocotliemis nigriftons Kirby); (b) 
one species of broadly southern distribution, extending to northern 
Queensland in the east but not known north of Northampton in 
the west ( Hemicordulia australiae Rambur), and (c) several Aus¬ 
tralia-wide species. This apparent mixture of northern and south¬ 
ern faunas in the Greenough River suggests that the area merits 
full investigation. 

The author wishes to thank Mr. Bruce Shipway for checkins 
the identification of the Therapon. cnecKmg 

--J. A. L. WATSON, Department of Zoology, University of W.A. 
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THE BIRDS OF CARNAC ISLAND, 

WESTERN AUSTRALIA 

By J. A. L. WATSON, Department of Zoology, University of Western 

Australia.* 

There are few published accounts of the bird fauna of Carnac 
Island. Serventy (1938), in a paper on the land birds of Garden, 
Carnac and Rottnest Islands, listed the known species but apart from 
incidental references there is no literature dealing with the sea birds. 
Most of the observations recorded below were made during a survey 
of Carnac in January, 1956, but they include in addition material 
compiled from the available literature and notes made by B. Phillips, 
D. L. Serventy, G. M. Storr and the author during other visits to 
the island. 

Carnac Island forms an eroded remnant of a north-south line of 
aeolianite dunes which ran from east of Rottnest through the 
Stragglers, Mewstone, Carnac and Garden Islands, Point Peron and 
then to Penguin Island and the Murray Reefs (Fairbridge, 1950). 
The geology and physiography of Carnac are discussed briefly by 
McArthur (1957) in a paper concerned primarily with the plant 
ecology of the islands off Fremantle. Having an area of only 40 acres 
and a uniform topography, the surface of Carnac (with the exception 
of portions of the cliffs) is exposed to severe wind action, particu¬ 
larly from the west. This exposure, the close proximity to the sea 
on all sides and the type of soil restrict the vegetation to a scrub 
of predominantly “sand dune” type (see Smith, 1957), On the west¬ 
ern and southern areas of the island the scrub is low and, apart from 
larger bushes of Olearia axillaris and isolated areas of wind-burnt 
Acacia cyclo-pis, the major part of the cover is close to the ground. 
The predominant plants are Scaevola crass-ifolia, Tetragonia spp., 
Threlkeldia diffusa, Carpobrotus aequilaterus, Rhagodia baccata, 
Caloccphalus brownii and Lepidosperma gladiatum, with Nitraria 
sclioberi on the northern talus slopes and a characteristic dense 
association of Frankenia pauciflora and Rhagodia baccata on the 
southern peninsula. However, adjoining the eastern beach and 
around the site of the old well there is a restricted area of dense 
Acacia rostellifera—Olearia axillaris thicket with trees, in places, 
up to ten and fifteen feet in height. This thicket is interspersed with 

* Present address: Department of Zoology. University of Cambridge, England. 
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Acacia cyclopis and shows a gradual transition at its margin to the 
typical Olearia scrub. 

The island lacks any natural fresh water. However, a shallow 
timbered soak behind the eastern beach contained water during the 
period of the survey but, as the soak was uncovered, it probably 
silts up in winter. The water level showed tidal variation but the 
water was fresh. 

The small size, the restricted flora and the exposure of the 
island are reflected in the land bird fauna. Of a total of thirty-three 
species of birds recorded to date, eleven are seabirds, ten are waders, 
eleven are land birds and one is an aerial migrant, the Fork-tailed 
Swift. Of the eleven land birds, probably only four species breed on 
the island, the remaining seven being irregular visitors. By con¬ 
trast, Rottnest supports at least sixteen resident land birds, exclud¬ 
ing waterfowl, introduced game birds and two species which prob¬ 
ably no longer occur on the island—the Bronzewing Pigeon (Pimps 
sp.) and a quail. (G. M. Storr, pers. comm.). Carnac, however, is 
noteworthy as the only area of overlap between the breeding ranges 
of the Little Penguin (northern limit of range) and the Wedge¬ 
tailed Shearwater (southern limit of range). 

The species of birds recorded from Carnac are set out in the 
table below. The names in general are those given by Serventy and 
Whittell (1951) and the authorities are taken from the R.A.O.U 
Checklist (1926). 


TABLE 1—SPECIES OF BIRDS RECORDED FROM CARNAC ISLAND 


Abbreviations: B — breeding bird. M — migrant. L — land bird. S — se a 
bird. V — vagrant. W^ wading bird. 

Recorders: 1. Alexander (1921). 2. Serventy, D. L. and C. F. H. Jenkins 
19.IX.193-1. 3 Royal Society of Western Australia Excursion. 30.III.1935! 
4 • Serventy D L and V. N. Serventy. 11.11.1951. 5. Watson. J. A. L.. Janu¬ 
ary 1956. 6. Phillips. B., 10.III.1956. 7. Phillips. B.. 4.XI.1956. 8. Watson. 
J. A. L., 22.11.1957. 9. Storr. G. M.. 30.III.1958. 


No. 

SPECIES 

SPHENISCIFORMES 

STATUS 

RECORDERS 

1 . 

Eudyptuln minor (Forster) 

Little Penguin 

S.B. 

3. 

5 


PROCELLARIIFORMES 




2. 

Puffinus pacificus (Gmelin) 
Wedge-tailed Shearwater 

S.B. 

1 . 

3. 4, 5. 9 


PELECANIFORMES 




3. 

Phalacrocorax varius (Gmelin) 

Pied Cormorant 

S.B. 

2. 

3. 4, 5. 7. 8. 9 


LARIFORMES 




4. 

Hydroprogne caspia (Pallas) 

Caspian Tern 

S.B. ? 

5. 

8 

5. 

Sterna berqii Lichtenstein 

Crested Tern 

S.B. ? 

2. 

3. 4. 5. 8. 9 

6. 

Sterna nereis (Gould) 

Fairy Tern 

S.B. 

5. 

5. 8 

7. 

Sterna anaetheta Scopoli 

Bridled Tern 

S.B. 

1 . 

4. 5, 8 

8. 

Larus novae-hollandiae Stephens 
Silver Gull 

S.B. 

2. 

3. 4. 5, 7. 8. 9 

9. 

Gabianus pacificus (Latham) 

PaciMc Gull 

S. 

3 



CHARADRIIFORMES 




10. 

Arenaria interpres (Linne) 

Turnstone 

W.M. 

5. 

8. 9 
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11 . 

12 . 


13. 


14. 


15. 


17. 

18. 


20 . 


21 . 

22 . 


23. 


21 . 


25. 


26. 

27. 

28. 
29. 


30. 


31. 


32. 


.33. 


Haematopus ostralegus Linne W.B. ? 

Pied Oystercatcher 

Haematopus fuliginosus Gould W.B. ? 

Sooty Oystercatcher 

Squatarola squatarola Linne W.M. 

Grey Plover 

Charadrius ruficapillus Temminck and Laugier 
Red-capped Dotterel W.B. ? 

Cladorhynchus leucocephalus (Vieillot) W.M. 

Banded Stilt 

Numenius phaeopus (Linne) W.M. 

Whimbrel 

Trinqa brevipes (Vlelllot) W.M. 

Grev-tailed Tattler 

Tringa hypoleucos Linne W.M. 

Common Sandpiper 

Erolia ruficollis (Pallas) W.M. 

Little Stint 

Demigretta sacra (Gmelin) W.B.? 

Reef Heron 

ACCIPITRIFORMES 

Haliastur sphenurus (Vlelllot) V. 

Whistling Eagle 

Falco cenchroides Vigors and Horsfleld V. 
Kestrel 

Pandion haliaetus (Linne) V. 

Osprey 

STRIGIFORMES 

Tyto sp. V. 

Barn Owl 

PSITTACIFORMES 

Neophema petrophila Gould V.? 

Rock Parrot 

CORACIIFORMES 

Halcyon sanctus Vigors and Horslield V.M. 

Sacred Kingfisher 

Micropus pacificus (Latham) V.M. 

Fork-tailed Swift 

PASSERIFORMES 

Hirundo neoxena Gould L.B.? 

Welcome Swallow 

Hylochelidon nigricans (Vieillot) V.? 

Tree Martin 

Rhipidura leucophrys (Latham) L.B. 

Willy Wagtail 

Eopsaltria griseogularis Gould V. 

Western Yellow Robin 

Zosterops australasiae (Vieillot) L.B. 

Silvere.ve 

Corvus coronoides Vigors and Horslield L.B. ? 
Raven 


2. 5 
5 

5. 8 
5. 9 
5 


9 


4. 5. 9 
4. 5. 9 


5 

2 

9 


3 


3. 5. 9 


3. 4. 5. 8. 9 
5 

2. 4. 5. 6. 8. 9 
5 

2. 3. 4. 5. 8. 9 
2. 5. 6. 8. 9 


NOTES ON INDIVIDUAL SPECIES 


1. Eudyptula minor , Little Penguin. 

Both adults and young showed nocturnal activity above ground 
during early January, 1956. By the end of January, most of the old 
birds had left the island but the young were still swimming at night 
in the sheltered bays. There was evidently considerable mortality 
among both young and adult birds during the breeding season but 
one fully fledged chick showed no signs of parasite infestation when 
examined shortly after death. 
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2. Puffinus pad ficus, Wedge-tailed Shearwater. 

The approximate distribution of burrows of this species at the 
time of the survey is shown in the map, but some of the burrows 
probably originally excavated by Shearwaters, were then occupied 
by Penguins. No census was taken. During the survey, all burrows 
investigated contained either an egg or a small chick. D. L. Serventy 
recorded “half-grown young” on 11.III.1951 and on 30.III.1958 G. 
Storr noted that the chicks were fat and downy, but were not leav¬ 
ing the burrows at night. 



APPROXIMATE DISTRIBUTION OF 
SHEARWATER BURROWS . 
CARNAC ISLAND. JAN.. 1956. 


Burrows above cliffs 
Burrows below cliffs 



The guano mound at the mouth of one burrow (under the trav¬ 
ertine on the southern peninsula) was found to contain both sexes 
of a flea of the genus Parapsyllus but none of these parasites was 
recovered from the birds themselves. A small hippoboscid fly was 
also seen on one bird but attempts to collect these insects failed. 
3. Phalacrocorax varius. Pied Cormorant. 

No nesting activity was recorded in January, 1956, although one 
shattered egg was found in a dune on the northwestern corner of 
the island. On 30.III.1958, approximately fifty pairs were commenc¬ 
ing to breed on Flat Rock, where the birds were trampling vegeta¬ 
tion preparatory to nesting (G.M.S.). 
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6. Sterna nereis, Fairy Tern. 

No breeding congresses of this species have been recorded from 
Carnac. However, one bird was observed with an egg on an exposed 
lock platform on 9.1.1956 but the egg was deserted shortly after¬ 
wards. 

7. Sterna anaetheta. Bridled Tern. 

Large numbers nest in crannies in the cliffs both of the main 
island and also the subsidiary islets. Many young birds were in the 
late down-early feather stage at the time of the survey, although 
one egg and two newly hatched birds were located. Breeding birds 
were also present on 2.II.1957 (J.A.L.W.) and 11.11.1951 (D.L.S.), 
but not on 30.III.1935 (D.L.S.) or 30.III.1958 (G.M.S.). 

8. Larus novae-hollandiae, Silver Gull. 

Gulls have been recorded nesting in the period September-Janu¬ 
ary, with eggs and young on 19.IX.1934 (D.L.S.) and many fully 
fledged young in January, 1956. On 11.11.1951, no occupied nests 
were recorded (D.L.S.) and there was no breeding in progress on 
30.III.1958 (G.M.S.). 

10-19. Wading Birds. 

A mixed flock of waders was present during the whole of Janu¬ 
ary, 1956, feeding either on the exposed reef flats or on the bank ot 
Posidonia on the eastern beach. Arenaria interpres, the Turnstone, 
and Erolta mficollis, the Little Stint, were the most numerous 
species. A flock of Cladorhynchus leucocephalus, the Banded Stilt, 
was intermittently present during this time, the birds feeding in¬ 
shore in the eastern bay but, on disturbance, flying out and alight¬ 
ing on deeper water. The flock contained about twice as many young 
birds as adults. 

20. Demigretta sacra, Reef Heron. 

All individuals of this species recorded were of the dark grey 
phase. Between one and three birds were recorded almost daily dui- 
ing the 1956 survey. 

27. Micropus pad ficus, Fork-tailed Swift. 

Two influxes of Swifts were recorded during the survey oi 1956. 
On 1.1.1956, only a few birds were present but from 21 to 25.1.1956, 
larger parties were observed. On 21.1.1956, following strong easterly 
winds and high temperatures, a large flock built up on the western 
lee of the island, the birds flying in from the east and north and 
out towards the south. Associated with the Swifts were large num¬ 
bers of the dragonflies Anax papuensis (Burm.) and Hemicordulia 
tau Selys, but the Swifts appeared to be feeding mainly on smaller 
insects above the dragonfly flock although some Hemicordulia were 
taken. This second irruption was probably continuous with that 
mentioned by Ford (1958). 

28. Hirundo neoxena, Welcome Swallow. 

One of the commonest of the land birds, which almost certainly 
breeds under the limestone cliffs although no nests have been 
recorded. 

30. Rhipidura leucophrys, Willy Wagtail. 

Two pairs of adults were present in January, 1956, together 
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with at least two young. No nests were located, but the adults wer^ 
seen chasing the young near the campsite. This species is the only 
land bird resident at Carnac which is not also resident on Rottnest 
It is common on Garden Island. 

31. Eopsaltria griseogularts, Western Yellow Robin. 

A solitary individual of this species was seen and heard through 
out January, 1956. It was heard particularly when it was visiting the 
soak early each morning. The occurrence of this bird on Carnac is 
of some interest. Regarding its distribution, Serventy (1948) found 
that the robin was “common and resident in the Darling Range, and 
some individuals spread out into the coastal plain in the winter 
months, similarly to the Grey Fantail. In recent years, these no¬ 
madic movements have become much less numerous. My last record 
for King’s Park, which used to be visited regularly, was the winter 
of 1935.” 

32. Zosterops australasiae , Silvereye. 

This species is the commonest land bird on the island and in 
January, 1956, the greatest numbers were concentrated in the 
Acacia thicket around the campsite. The birds made abundant use 
of the soak lor drinking and bathing and were feeding on seeds of 
Acacia and grasses together with insects both from the ground and 
from the Acacia. 

33. Corvus coronoides, Raven. 

A large deserted nest, possibly that of a Raven, was collected 
from a dead Acacia rostellifera on 6.1.1956. There is no other evi¬ 
dence to confirm that the birds breed on Carnac, although they have 
been recorded regularly. 
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ANADARA TRAPEZIA (MOLLUSCA: PELECYPODA) 
FOUND LIVING IN SOUTH-WESTERN AUSTRALIA 

By G. W. KENDRICK and B. R. WILSON. 

While at Albany in early January 1959, 13. R. Wilson was asked 
by Mr. W. Swarbrick of Emu Point, Albany, to identify an unusual 
shell which had been found alive a few days previously. The shell 
was a medium-sized specimen of Anadara trapezia Deshay.es 
{—Area trapezia of the older authors). 

Mr. Swarbrick said that a visitor holidaying at Emu Point had 
found the specimen while collecting “cockles" (Katelysia spp.) for 
bait at the mouth of the King River at the head of Oyster Harbour. 
Swarbrick had cleaned the animal from the shell before it was 
examined. 

When G. W. Kendrick visited Emu Point in February, Swar¬ 
brick had obtained another somewhat smaller specimen of the same 
species, said to have been collected less than half a mile from Emu 
Point near where a small creek flows from Lake Seppings into 
Oyster Harbour, While still at Emu Point, Kendrick learned of yet 
another “unusual shell" in the possession of Mr. H. McKail of Alicia 
Street, Albany. This proved to be a fully grown A. trapezia, and is 
the subject of the photograph herewith. The specimen measured 
81 mm. in length, and 66 mm. in height. Mr. McKail relates that 
he was given the live shell for fish bait one evening at the Little 
Grove Jetty by a man who had “half a sugar bag full," said to have 
been obtained near the mouth of the King River. He also observed 
that the blood of the animal was red when removed from the shell. 

At the time of writing the habitat and exact locations wheie 
these molluscs were collected are not known. However, it is ex¬ 
pected that this information will be available before long. Once the 
habitat is more accurately known field investigations will be undei - 
taken in other inlets along the south coast, especially those between 
Albany and Cape Leeuwin. 

A. trapezia has previously been regarded as having become 
extinct in recent times between western Victoria and Western Aus¬ 
tralia including Tasmania. It occurs as a fossil in certain late 
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Pleistocene shell deposits along the lower Swan River and has also 
been collected by Mr. W. H. Butler as a fossil at the Hill River 
north of Perth, where it is associated with the pelecypod Katelysia 
scalarina Lamarck. It is well known from the mid recent shell beds 
of south-eastern South Australia, where it is in great abundance. 
This species has commonly been used as a marker fossil indicating 
a warm water fauna (Howchin, Kept. Aunt. Assoc. Adv. Sci., vol. 
16, 1923; Reath, Proc. Roy. Soc. W.A., vol. 11, 1925; Sprigg, Geol. 
Surv. S.A., Bull. 29, 1952, and others). This view seems to have been 
based on inaccurate and insufficient information of the living dis¬ 
tribution of the species. The earliest of these workers erroneously 
believed that living A . trapezia occurs around the northern coast 
from North-Western Australia around to Sydney. This is probably 
due to their failure to distinguish between A. trapezia and A. thack- 
wayi, the latter species being common alive on the mud flats of the 
north-western Australian coast. Because of the apparent extinction 
of A. trapezia in southern Australia they therefore assumed that 
its presence in southern Australian fossil beds indicated warmer 
water conditions than those at present. 

Prior to the discovery of living A. trapezia in Oyster Harbour, 
the known living range of this species was from southern Queens¬ 
land to Port Phillip Bay, Victoria. Within this region it inhabits 
sheltered mud flats of estuaries and inlets. It should be pointed out 
that the minimum water temperatures of the sea in the Port Phil¬ 
lip Bay region are below 10° C., i.e. lower than those where 
A. trapezia is now extinct in South Australia. 

This species does not have a northern distribution and, as re¬ 
corded here, it is not extinct in south-western Australia. There 
would thus seem to be little reason for its continued use as an in¬ 
dicator fossil of warm water conditions. 


HERPETOLO0ICAL MISCELLANEA 

By L. GLAUERT, W.A. Museum, Perth. 

IX. —ABLEPHARUS WOTJULUM, A NEW SKINK FROM WEST 

KIMBERLEY 

During visits to Wotjulum Mission, opposite Yampi Sound, West 
Kimberley, K. G. Buller and A. M. Douglas collected specimens of 
a skink new to the Museum’s collection. It proves to be closely re¬ 
lated to the Queensland, Ablepharus ornatus Broom, 1896, from 
which it differs in more numerous scales, 30-32 rows, somewhat 
shorter hind legs and in its coloration. 

Ablepharus wotjulum sp. nov. 

Form slender, the distance between the tip of the snout and the 
fore limb 1.34 to 1.4 in the distance between the axilla and the 
groin. Eye completely surrounded by granules. Rostral having short 
suture with the frontonasal, which is wider than long and about 
the size of the prefrontals. Prefrontals forming an oblique suture 
and separating the frontonasal from the frontal. Frontal widely 
kite shaped, much wider than the supraocular region, much smaller 
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than the fused frontoparietals; in contact with the first supraciliary 
and the much enlarged first supraocular. Interparietal larger than 
the frontonasal. Two pairs of enlarged nuchals. Three upper labia s 
in front of the much enlarged subocular. Enlarged supraoculais 
almost in contact behind the frontal. Ear opening oval or subtn- 
angular, without lobules. One pair of enlarged preanals. I ail a )out 
once and a half times as long as the head and body. Limbs P en ^" 
dactyle; the adpressed limbs slightly overlap. Smooth scales in 
32 rows, largest on the back, smallest on the sides. 

Metallic or pale bronzy above. A strong black dorsolateral 
band, just visible from above, commencing at the nostril, passes 
through the eye and over the ear to the base of the tail where it 
becomes indistinct. It is bordered above by a fine white line and 
below by a stronger white band starting on the upper lip, passing 
under the eye and through the ear to the hind limbs. An indistinct 
and broken dark band separates this from the whitish under sur¬ 
face. On the chin the shields are dark edged; the upper and lower 
labials dark edged. The limbs are speckled with darker above, Ian 
bronzy like the back; in life it was reddish. One specimen (R11219 
has widely spaced black dots along the vertebral line of the body. 
Another (R11800) has a few dots in this position and the third 
(R11799, the holotype) has none. All specimens have the dots 
well marked along the dorsal surface of the tail but they are absen 
from the regenerating portion of that of specimen R1I219. 


Head and body 
Tail 

Fore limb 
Hind limb 


MEASUREMENTS 

R11219 

32 

26.5* 

8 

12.5 

* Regenerating. 


R11799 R11800 

(holotype) 

31.5 29.6 

49 50 

7.8 8.2 
12.2 12 


Type material.—R11799 is designated the holotype; this and the two 
paratypes (R11219 and R11800) are in the collection of the 
Western Australian Museum. 


Locality. Wotjulum Mission, opposite Yampi Sound, West Kimber 
ley. 


THE SPREAD OF THE MEDITERRANEAN SNAIL 
ON ROTTNFST ISLAND - PART II 

By D. L. SERVENTV and G. M. STORR, Nedlands 

The Mediterranean Snail (Theba piscina (Mueller) — Helix 
pisana auctt.) was* introduced on Rottnest Island, in the neig i >our 
hood of the Settlement, between 1925 and 1927. Surveys o 1 s 
distribution in 1936 and 1947 showed that it was making a fairly 
rapid colonisation radially and had penetrated beyond thc J )0 ^ ncling 
salt lakes system (Serventy, W.A. Nat., 2 (2), 1949. , 8- 
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Apart from this main eastern area two isolated colonies, at the main 
lighthouse and at Cape Vlaming, were noticed in the 1947 survey. 
The rapidity of the spread, as evidenced by these surveys, together 
with the great concentration of snails in many places in the infested 
zones, suggested that the colonisation of the entire island would bo 
accomplished by an early date. 

To continue the periodicity of the surveys a third mapping of 
the distribution of the snail on Rottnest Island was made by us 
during 1958. The results, combined with the previous surveys, arc 
shown in the accompanying map. 

It will be seen that the third survey reveals quite a different 
pattern of expansion to that which operated during the previous 
time interval. Instead of the even radial spread from the original 
infestation zone the more recent extension has been limited in the 
main, to its south-eastern sector. The snails have now completely 
occupied the area from the main jetty to Phillip Point and Bickley 
Point, and past Henrietta Rocks to the eastern end of Porpoise Bay. 
There has also been a minor spread from the previous limit at 
Geordie Bay along the narrow neck of land north of Lake Bagdad 
to the vicinity of Parrakeet Bay. The snails are now quite dense 
to the tip of the peninsula which juts into Lake Bagdad south-west 
of Padbury’s Flat—this was unoccupied in 1947. 

There has been no progress at all on the other fronts of this 
main colony. The Point Clune peninsula remains unoccupied and 
the old limit line between Lakes Bagdad and Serpentine is virtually 
unaltered. The old bridgehead across the Serpentine Lake-Govern¬ 
ment House Lake neck (cf. Serventy, 1949, fig. 2) has not altered in 
the slightest degree in the eleven year interval. 

On the other hand the secondary colonisations recorded in 1947 
have made very notable expansions. Around the main lighthouse 
the occupied area has spread considerably but unevenly, the exten¬ 
sion being greatest in an easterly direction. The Cape Vlaming 
colony has extended eastward beyond Celia Rocks to the western 
end of Marjorie Bay, but on the south coast has not extended much 
beyond Fish Hook Bay. A new focus of infestation, of limited area, 
has appeared at Stark Bay. 

It is very likely that the three western colonies had their 
origin in snails transported by motor vehicles from the parent 
infestation at the eastern end of the island, for each of them has 
radiated from a war-time installation. The wide dispersal of the 
snails in uninhabited sectors of the mainland coast is similarly 
centred on localities * that are frequently visited by motorists. 

* In addition to the mainland localities listed by D.L.S. in 1949 the 
species has been reported at Bibra Lake and Pemberton (V. N. 
Serventy, W.A. Nat., 2: 119); Garden I. and Shoalwater Bay (E. H. 
Sedgwick, W.A. Nat., 2: 167) and Pt. Malcolm (V. N. Serventy. 
W.A. Nat., 3: 37). These authors, and K. Kendrick (W.A. Nat., 6: 
56) have cited various dispersal agencies. D.L.S. has since observed 
the species at Yallingup, Cape Leeuwin, 12 mile Beach at Hopetoun 
(now very abundant) and the Second Beach west of Esperance. 
G.M.S. has observed it at Myalup Beach (15 miles north of Bunbury), 
Mason’s Inlet (24 miles east of Hopetoun), and beaches 5 miles east 
and 32 miles south-east of Esperance. 
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Rottnest I., showing the progressive colonisation of Theba piscina. 








The table below shows the area (rounded to the nearest 5 acres) 
at each census of the several infestations: 



1936 

1947 

1958 

Eastern Zone . 

170 

570 

885 

Lighthouse . 

— 

10 

145 

Cape Vlaming . 

— 

15 

125 

Stark Bay . 

— 

— 

10 

TOTAL ... ... ... ^ ... 

170 

595 

1165 


No account has been taken in the surveys of the density of the 
snails, which varies locally from some score to fewer than one per 
square yard. Generally the most heavily infested areas are those 
supporting a dense growth of the introduced onion-weed (Aspliodelus 
fistulosus). However the snail does occur in localities where this 
plant is absent, e.g., Cape Vlaming 

At present no explanation can be offered for the failure of the 
snails to spread westwards from the 1947 front between Lakes 
Bagdad and Serpentine or into the Point Clune peninsula. The first 
line at least, does not correspond with any known factor of soil or 
vegetation. The snail population along this front is very sparse 
and it is possible that excessive predation is hampering their occu¬ 
pation of the country to the west of Forbes Hill. The introduced 
Pheasant, Phasianus colchicus, and the frog, Helioporus eyrei, eat 
snails and are both very numerous in this locality. However, no such 
explanation will suffice for the absence of the snails on the Point 
Clune peninsula, which is unoccupied by pheasants and frogs. 

The indigenous snail, Bothriembryon melof—bulla) has become 
rare or extinct in the areas invaded by Theba. Immediately beyond 
the limits of Theba it is still quite common, e.g., north of Lighthouse 
Hill and on the Point Clune peninsula. The relations between these 
two molluscs and the factors affecting the spread of Theba obviously 
require further study. 

FROM FIELD AND STUDY 

Yellow-billed Spoonbill at Banbury.—In the W.A. Nat., 6 (6): 
151 E. H. Sedgwick records the Yellow-billed Spoonbill (Platalea 
flavipes) at a pool on the Brunswick-Australind Road. On August 
25, 1958, I saw a Yellow-billed Spoonbill, in company with three 
Royal Spoonbills (P. leucorodia), on a swamp by the edge of the 
Bunbury-Australind road about a quarter of a mile on the Austral¬ 
ind side of the Collie River and on the opposite side of the road to 
the Leschenault Estuary. We had a good view of the birds from a 
distance of about 30 feet and watched them closely for about five 
minutes. / 

We were very interested in the record in view of the statement 
in Serventy and Whittell’s Birds of Western Australia that the 
Yellow-billed species had not been reported south of Moora. 

—A. A. BURBIDGE, Mandurah. 
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The Gull-billed Tern in Western Australia. The first observa¬ 
tion of the Gull-billed Tern (Gelochelidon nilotica) in South-western 
Australia was that of V. N. Serventy (W.A. Nat., 5: 23) at Morawa 
in August 1953. Others from Moora (W.A. Nat., 5: 143), Cooloongup 
Lake (Emu, 57: 353), and Lake Grace (Emu, 58: 19) rapidly 
followed. 

On October 22, 1957, B. V. Teague and I collected a specimen at 
Hutt Lagoon, some 45 miles north of Geraldton. 1 he specimen was 
a male in full nuptial plumage, the forehead, crown and nape being 
black; legs, black; iris, brown; and gonads enlarged. Dimensions 
were: culmen, from skull, 50 mm.; exposed culmen, 47 mm.; culmen 
from anterior point of nostril, 33 mm.; wing, 348 mm.; tail to tip of 
longest feather, 144 mm.; tail to middle of fork, 92 mm.; tarsus, 46.5 
mm. Altogether some forty nuptial-plumaged Gull-billed Terns were 
seen feeding over the salt lake. 

On November 9, 1957, I saw an eclipse-plumaged Gull-billed 
Tern near the Murray River estuary, Peel Inlet. The black on the 
head was confined to a small area around the eyes and the diagnos¬ 
tic black bill arrested attention as the individual flew overhead. 

Because of the apparent rarity of the species in Western Australia 
generally (Serventy and Whittell, Birds of Western Australia, 1951), 
it is opportune to record an observation made in the North-West. 
From January 10 to 18, 1959, I frequently observed the species 
along the Harding River, near Roebourne. Both nuptial- and eclipse- 
plumaged terns, the latter predominating, were feeding on the 
fresh-water fish trapped in the river, which, at the time, consisted 
of a series of large pools. 

—JULIAN FORD, Attadale. 


OBITUARY 

B. V. TEAGUE 

Brian Vincent Teague was born at Dwellingup on September 5, 
1927, and was accidentally killed whilst on duty with the Railway 
Department at Fremantle on December 19, 1957. His untimely death 
cut short what had every prospect of being a very promising career 
in natural history. 

Brian, with his younger brother Malcolm (also deceased) and 
his sister Margaret, were educated entirely through the Correspond¬ 
ence Classes of the Education Department. All three were such 
sound pupils that they were offered scholarships, though none of the 
three took these up. Brian in particular showed a keen aptitude lor 
drawing and sketching and was especially good with bird subjects. 
Miss Olive Seymour,^ secretary of the Gould League of Birdlovers 
and a member of the Correspondence Classes staff, encouraged him 
to prepare a number of bird sketches when he was in the upper 
primary grades and these were mounted for display, as “Birds of the 
Williams District," forming part of the Gould League exhibitions in 
the early Wild Life Shows at the Perth Town Hall. 

This association with the Gould League led to his joining in turn 
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the W.A. Naturalists’ Club, the Royal Australasian Ornithologists’ 
Union and the Royal Society of W.A. He took bird study seriously 
and developed into a very competent field ornithologist. He had in¬ 
terests in other groups as well, however, especially the reptiles. Con¬ 
servation, particularly in respect to the preservation of habitats, 
brought him into public activity. When living at Narrogin he strove 
for the better local recognition of the neighbouring fauna and flora 
reserves. Members of the Club, who accompanied him on ornitho¬ 
logical field trips he organized, found him an infectiously enthusi¬ 
astic companion. He was an active participant in the R.A.O.U. 
Camp-Out at Dumbleyung in September 1956. So engrossed did he 
become in natural history studies that he was considering plans to 
take up a University science course. 

He had joined the locomotive branch of the W.A. Government 
Railways and was assistant fireman at the time of his death. Service 
in country railways provided him with an opportunity of extending 
his natural history observations over a wide area in the South-West 
and in the Wheatbelt. On all his trips he kept detailed field-notes. 
Some of these observations have been published in the W.A. 
Naturalist either under his own authorship or as a contribution to 
the studies of others (cf. vol. 6, p. 92). It is hoped that more will 
be put on record posthumously. 

—D.L.S. 



Brian Teague at the Wild Life Show, September, 1957. 

— “West Australian” photo, 
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ANTHROPOLOGY 

Artifact sites near Perth 133 

Axes, edge-ground, of W.A. 162 

Kodja . 1^2 

Pirri points . 173, 174 

Stone arrangements at 

Canna . 85 


MAMMALS 

Brush ... 

Cercartetus concinnus . 

Chalinolobus gouldi 

Dalgite .. 

Dasyurus geoffroi . • 

Echidna . 

Euro . *. 

Eptesicus putnilus . 

Isoodon nauticus . 

I. obesulus . 

Kangaroo, Grey. 

Macropus ocydromus . 

M. robustus . 

Marsupials, as “second- 

class” mammals. 

Macrotis lagotis . 

Possum . 155, 

Protemnodon irma . 

Quokka . . 

Rattus rattus . 

Setonix brachyurus . 

Tachyglossus aculeatus 

Tarsipes spenserae . 

Tvichosurus vulpecula 155, 


155 

155 

155 

155 

155 

155 

154 

155 
81 
54 

155 

155 

154 

179 

155 
182 
155 

53 

54 
53 

155 

155 

182 


BIRDS 

Acanthiza chrysorrhoa , see 
Thornhill, Yellow-tailed 

A. inornata, see Thornhill, 
Western 

A. pusilla, see Thornhill, Brown 

Acanthorhynch us superciliosus, 
see Spinebill 

Accipiter cirrocephalus , see 
Sparrow-hawk, Collared 

A. fasciatus , see Goshawk, Aus¬ 
tralian 

Anas gibberifrons, see Teal, 
Grey 

A. poecilorhyncha, see Duck, 
Black 


A. superciliosa, see Duck, Black 
Anthochaera carunculata, see 
Wattle-bird, Red 
A. chrysoptera , sec Wattle-bird, 
Little 

Arenaria interpres , see Turn¬ 
stone 

Artamus cyanopterus , see 
Wood-swallow, Dusky 
Barnardius zonarius, see Par¬ 


rot, Twentyeight 

Bee-eater . 42 

Bell-bird, Crested . 82 

Butcher-bird, Black-throated 

. 184 

Butcher-bird, Grey . 41, 43 

Butcher-bird, Pied . 184 


Gacomantis pyrrkophanus, see 
Cuckoo, Fan-tailed 
Calyptorhynchus baiidinii , see 
Cockatoo, White-tailed Black 
Carduelis carduelis, see Gold¬ 
finch 

Chalcites basalis, see Cuckoo, 
Narrow-billed Bronze 
C. luc'idus, see Cuckoo, Golden 
Bronze 

Chat, White-fronted . 43 

Charadrius cucullatus, see Dot¬ 
terel, Hooded 

C. ruficapillus, see Dotterel, 
Red-capped 

Cheramoeca leucostema , sec 
Swallow, White-backed 
Cladorhynchus leucocephalus, 
see Stilt, Banded 
Cockatoo, White-tailed Black 

. 42 

Columba livia, see Pigeon, 
Common 

Colluricinclu rufiventris , see 
Shrike-Thrush, Western 
Coracina notme-hollandiae, see 
Cuckoo-Shrike, Black-faced 
Cormorant, Black 42 

Cormorant, Little Black 42 

Cormorant, Pied . 186, 188 

Corvus coronoides , see Raven 
Coturnix pectoralis, see Quail, 
Stubble 

Cr adieus n igrogularis , see 

Butcher-bird, Black-throated 
C. torquatus , see Butcher-bird, 
Grey 

Cuckoo, Fan-tailed . 43, 56 

Cuckoo, Golden Bronze 43 

Cuckoo, Hors field Bronze 43’ 

Cuckoo, Narrow-billed Bronze 
. 43 

Cuckoo, Pallid . 43 

Cuckoo-Shrike, Black-faced 
. 43 
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Cuculus ?)Cillidu8j see Cuckoo, 
Pallid 

Dacelo gigas, see Kookaburra 
Demigretta sacra, see Heron, 


Reef 

Diamond-bird, Red-tipped 43 
Diamond-bird, Spotted 43 

Dicaeum hirundinaceum, see 
Mistletoe-bird 

Dotterel, Hooded . 105 

Dotterel, Red-capped 187 

Dove, Diamond 24, 81, 152 
Dove, Indian ... 41, 42, 92, 112 

Dove, Mourning . 96 

Dove, Red-eyed . 96 

Dove, Ring-necked . 96 

Dove, Senegal ... 41, 42, 92, 112 

Duck, Black . 130 

Duck, Mountain . 184 

Eagle, Little . 151 

Eagle, Whistling . 42, 187 

Egret, White . 150, 151 


Egvetta alba, see Egret, White 
Eopsaltria griseogularis, see 
Robin, Western Yellow 
Epthianura aIbifrons, see Chat, 
White-faced 

Erolia ruficollis, sec Stint, 
Little 

EudyptuUi minor, sec Penguin, 
Fairy 

Fairy Martin . 100 

Falco be rig ora, see Hawk, 
Brown 

F. cenchroidcs, sec Kestrel 
F. longipcnnis, see Falcon, 


Little 

Falcon, Little . 42 

Falcunculus frontatus, sec 

Shrike-Tit 

Fantail, Grey . 43 

Frogmouth, Tawny . 42 

Galah . 99 


Gabianus pad ficus, see Gull, 
Pacific 

Geopelia cuneata , see Dove, 
Diamond 

Gelochelidon nilotica, see Tern, 
Gull-billed 

Gerygone fusca , sec Warbler, 
Western 

Gliciphila indistincta, see 
Honey-eater, Bfown 
Glossopsitta porphyrocephala, 
sec Lorikeet, Purple-crowned 

Goldfinch .. . 41, 43 

Goshawk, Australian . 42 

Gr allin a cyanolexica, see Mag¬ 
pie-Lark 

Gull, Pacific . 186 

Gull, Silver. 41, 42, 186, 189 

Haematopus fuliginosus , see 
Oystercatcher, Sooty 
H. ostralegus, see Oyster- 
catcher, Pied 


Heron, Reef . 187, 189 

Halcyon sanctus, see King¬ 
fisher, Sacred 

Haliastur sphenums , sec Eagle, 


Whistling 

Hawk, Brown . 42 

Heron, White-faced.55, 150 


Heron, White-necked (Pacific) 

. 82, 150 

Hieraaetus morphnoides, see 
Eagle, Little 

Hirundo neoxena, sec Swallow, 
Welcome 

Honeyeater, Brown . 43 

Honeyeater, Singing . 43 

Honeyeater, Yellow-plumed 43 
Hydroprogne cuspid, see Tern, 
Caspian 

Hylochelidon arid, see Martin, 
Fairy 

H. nigricans, see Martin, Tree 


Ibis, Glossy .55, 150 

Ibis, Straw-necked . 82, 108 

Ibis, White . 150, 151 

Kakatoe roseicagillu , see Galah 

Kestrel . 42, 55, 187 

Kingfisher, Sacred. 42 

Kookaburra . 41, 42 


Lams novae-hollandiae , sec 
Gull, Silver 

Lobibyx novae-hollandiae, see 
Plover, Spur-winged 

L. miles, see Plover, Masked 

Lorikeet, Purple-crowned 42 

Magpie-Lark . 43 

Magpie, Western 41, 43, 151 
Malums splendcns, see Wren, 

Splendid 

Martin, Fairy . 100 

Martin, Tree . 43, 100, 187 

Meliphagu ornato, see Honey¬ 
eater, Yellow-plumed 

M. virescens , see Honeyeater, 
Singing 

Mcrops ornatus , see Rainbow- 
bird 

Micropus pad ficus, see Swift, 
Fork-tailed 

Mistletoe-bird . 43 

Neophema petrophila , see Par¬ 
rot, Rock 

Ninox boobook, sec Owl, Boo- 
book 

N otophoyx novae-hollandiae , 
see Heron, White-faced 

N. pacifica, see Heron, White¬ 
necked 

Numenius phaeopus, see Whim- 
brel 

Ocyphaps lophotcs , see Pigeon, 
Crested 

Oreoica gutturalis, see Bell- 
bird, Crested 


Osprey . 187 

Owl, Barn . 187 
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Owl, Boobook . 42 

Oystercatcher, Pied . 187 

Oystercatcher, Sooty . 187 

Pachycephala pect oralis, see 

Whistler, Golden 


P. rufiventris, see Whistler, 
Rufous 

Pandion haliaetus , see Osprey 
Pardalote, see Diamond-bird 
Pardalotus punctatus, see Dia¬ 
mond-bird, Spoiled 
P. substriatus , see Diamond- 
bird, Red-tipped 

Parrot, King . 42 

Parrot, Naretha . 153 

Parrot, Rock . 187 

Parrot, Smoker 42 

Parrot, Tvvenlyeight 41, 42, 99 
Pelecanus conspicillatus, see 
Pelican, Australian 


Pelican, Australian . 42 

Penguin, Fairy 186, 187 

Petroeca multicolor, see Robin, 
Scarlet 

Pigeon, Common . 95 

Pigeon, Crested . 83 


Phalacrocorax carbo , see Cor¬ 
morant, Black 

P. sulcirostris , see Cormorant, 
Little Black 

P. varius, see Cormorant, Pied 
Platalea flavipes , see Spoonbill, 
Yellow-billed 

Plegadis falcinellus , see Ibis, 


Glossy 

Plover, Banded . 42 

Plover, Grey . 187 

Plover, Masked . 129 

Plover, Spur-winged . 129 


Podargus strigoides, see Frog- 
mouth, Tawny 

Polytelis anthopeplun, see Par¬ 
rot, Smoker 

Pratincole, Australian 152 

Psephotus haematogaster nar- 
ethae. see Parrot, Naretha^ 
Psophodes nigrogularis, see 
Whipbird, Western 
Puffinus pad ficus, see Shear¬ 
water, Wedge-tailed 
Purpureicephalus spurius , see 


Parrot, King 

Quail, Painted. 42 

Quail, Stubble . 42 

Rainbow-bird . 42 


Raven, Australian ... 43, 187, 190 
Rhipidura fuliginosa, see Fan- 
tail, Grey 

R. leucophrys, see Willy Wag¬ 
tail 

Robin, Scarlet . 41, 43' 

Robin, Western Yellow ... 39, 43', 
187, 190 

Sandpiper, Common. 187 


Shearwater, Wedge-tailed 

. 186, 188 

Shrike-Thrush, Western. 43 

Shrike-Tit, Western . ... 24 

Silvereye, Western 43, 56, 127 
151, 187, 190 

Sittella, Black-capped . 43 

Smicrornis brevirostris, see 
Weebill 

Spincbill . 41, 43 

Sparrow-hawk, Collared ... 42 

Spoonbill, Yellow-billed 151, 196 
Squatarola squatarola, sec 
Plover, Grey 

Sterna anaetheta, see Tern, 
Bridled 

S. bergii, see Tern, Crested 
S. nereis , see Tern, Fairy 

Stilt, Banded . 187, 189 

Stilt ia isabella, see Pratincole, 
Australian 

Stint, Little . 187, 189 

Streptopclia capicola, see Dove, 
Ring-necked 

S. chinensis, see Dove, Indian 
S. decipiens , see Dove, Mourn¬ 
ing 

£. semitorquata, see Dove, Red¬ 
eyed 

S. senegalensis, see Dove, Sene¬ 
gal 

Swallow, Welcome 43, 187, 189 
Swallow, White-backed ... 82 
Swift, Fork-tailed ... 42, 106, 187, 
189 

Tadorna tadornoides , see Duck, 


Mountain 

Tattler, Grey-tailed . 55, 187 

Teal, Grey . 128 

Tern, Crested . 186 

Tern, Bridled . 186, 189 

Tern, Fairy. 186, 189 

Tern, Gull-billed . 197 

Thornbill, Brown . 43 

Thornhill, Western . 43 


Thornbill, Yellow-tailed ... 43 
Threskiornis aethiopica (mol- 
ucca ), see Ibis, White 

T. spinicollis, see Ibis, Straw- 
necked 

Topknot . 83 

Tree-Martin . 43, 100, 187 

Tringa brevipes , see Tattler, 
Grey-tailed 

T. hypoleucos, see Sandpiper, 
Common 

Turnix varia, see Quail, Painted 


Turnstone . 186, 189 

Tyto , see Owl, Barn 

Warbler, Western . 41, 43 

Wattle-bird, Little . 43 

Wattle-bird, Red . 41, 43 

Weebill . 43 

Whimbrel . 187 
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Whipbird, Western . 156 

Whistler, Golden . 43 

Whistler, Rufous . 41, 43 

Willy Wagtail 43, 187, 189 

Wood-Swallow, Dusky . 43 

Wren, Splendid (Banded) ... 41 
Zonifer tricolor, see Plover, 
Banded 

Zosterops australasiae, see Sil- 
vereye, Western 


REPTILES 

Ablepharus . 155 

Ablepharus wotjulum . 192 

Amphibolurus adelaidensis 155 

Demansia psarnmophis . 155 

Denisonia gouldii . 155 

Egernia kingii . 155 

Moloch horridus 136 

Notechis scutatus . 155 

Pseudemydura umbrina . 81 

Trachysaurus rugosus 152, 155 
Varanus . 155 

AMPHIBIA 

Crinia insignifera . 18 

C. pseudinsignifera . 18 

C. subhisignifera . 22 

Myobatrachus gouldii . 131 

Neobatrachus centralis . 23 

N. pelobatoides . 23 

N. sutor . . 23 

N. wilsmorei .. ... 23 

FISHES 

Acanthopagrus butcheri 152 

Istiophorus ludibundus . 153 

Liachirus klunzingeri . 81 

Lizagobius olorum . 184 

Parvicrepis garvipinnis . 106 

Spheroides pleurogramma 128 

Therapon unicolor . 184 

ECHINODERMS 

Patiriella gunni . 128 

MOLLUSCS 

Anadara thackwayi . 192 

A. trapezia .1 . 191 

Antisabia erma . 65 

Area trapezia . 191 

Austrocochlea rudis .63, 69 

Baryspira marginata . 73 

Bembicium aurantium . 69 

Bellastrea . r . 67 

Bellastrea kesteveni . 67 

Bothriembryon melo 

(■= bulla) - .. 44 

Cabestanimorpha tabulata 71 
Calliostoma interruptum 63 

Campanile syinbolicum . 71 

Charonia rubicunda . 69 

Clanculus consobrinus 63 

C. denticulatus . 63 

C. limbatus . 63 

C. occidiuus . 63 


C. personatus . 63 

Cominella . 71 

Dialia varia . 69 

Dicathais aegrota . 71 

Dinassovica jourdani 67 

Dyraspis doreensis . 73 

Ella trivia merces . 75 

Entomella Candida 65 

Euplica bidentat a . 73 


Floraconus novae-hollandiae 


... 73 

Friginatica beddomei . 67 

Gastropods of rocky shores 57 

Gena auricula . 61 

Gibbula lehmani 63 

G. preissiana . 63 

Haliotis elegans . 61 

H. roei ... ... .. 61 

H. scalaris . 61 

H. squamata . 61 

H. vixlirata . 61 

Helix aspersa . 56 

Helix pisana, see Theba pisana 

Herpetopoma aspersa . 61 

Hydatina physis . 75 

Janthina globosa . 69 

J. violacea . 69 

Josepha tasmanica . 71 

Lepsiella flindersi . 71 

L. vinosa . 71 

Marqinella pulchella 73 

Mayena australasia . 69 

Megalatractus aruanus . 71 

Melanerita melanotragus ... 67 

Melaraphe unifasciata . 69 

Melo miltonis . 73 

Microcolus lincolnensis . 71 

Mitra glabra . 73 

M. rosettae . 73 

Mundita botanica . 61 

Murexsul firnbriatus . 69 

Nassarius rufula . 71 

Ninel la whitleyi 67 

Notoacmea onychitis 65 

NotococUHs sagittate 67 

Notocyprea angustata . 75 

N. piperita . 75 

N. pulicaria . 75 

Oliva australis . 73 

Parcanassa pauper at a . 71 

Parvconus rutilis . 73 

Patellanax laticostata 65 

P. peroni ... -. 65 

Patelloida alticostata . 65 

P. nigrosulcata . 65 

Phasianella australis . 67 

P. ventricosa . - . 67 

Phasianotrochus eximius 63 

P. irisodontes . 63 

Philine angasi . 75 

Philippia lutea . 67 

Propefusus profundior . 71 

Prothallotia lehmani . 63 

P. pulcherrima . 63 

Proximitra pica . 73 
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Pseudoliotci peronn 61 

Pyrene . 73 

Quibulla botcmica . 75 

Q. tenuissima . 75 

Ravitrona caputserpentis 58, 75 

R. helvola . 75 

Rhizoconus klemae . 73 

Sabia conica . 65 

Scutus anatinus . 65 

Senectus inter cost alls . 67 

Siphonaria bctconi . 65 

8. luzonica . 65 

Sophismalepas nigrita . 65 

Stomatella imbricata . 61 

Strombus floridus . 69 

TalXopia callifera . 63 

Tectarius rugosus 69 

Tectus obeliscus 63 

Thalotici conica . 63 

Theba piscina . 56, 193 

Tonna variegala . 69 

Uber cpnicum . 67 

Vertagns asper . 71 

Zoila thersites contraria ... 129 


INSECTS 

Acanthaeshna anacantha 

A. inermis . 

Acraea andromacha . 

Aeshna brevistyla 
Anapliaeis java tentonia 

Anax pcipuensis . 

Argiolestes minimus . 

A. pusillus . . 

Austroagrion coeruleum 
A ustrogomphus collaris 

A. lateralis . 

A us t roles tes a n a l is 
A. annulosus . 


A. aridus . 

A. io . 

A. leda . 

A. psyche . 

A. pusillissimus 

A. pusillus . 

Austrothermis nigrescens - 

Bockmiia exclamationis . 

Campodella . 

Catopsilia pomona pomona 

C. pyranthe pythias . 

Crocothemis nigrifrons 
Danaida chrysippus petila 

D. melissa hamata . 

Diplacodes bipunctata . 

D. haematodes . 

Dragonflies, key to . 

Euchrysops cue jus cnidus 
Eujjloeci covinna corinna 
Hemicordulia australiae - 

184 

H. tau . . 

Hemigomplius armiger 
Hesperocordulia berthoudi 
Heteronympha merope 
layi . 


143 
138 

83 
143' 

84 
143 
141 
141 
140 
145 
145 

. 141 

138, 141 
. 141 


143 
138 
143 
141 
141 
149 
84 
78 
84 

83 
184 

84 

83 
149 
149 
138 

84 

83 
147 

147 
145 
147 
dubou- 

84 


Hypocysta adiante antirius 83 
Hypolimnas bolina nerina ... 83 

Ischnura aurora . 140 

I. heterosticta . 140 

Lathrocprdulia metallica ... 147 

Macrodiplax cor a . 184 

Nannophyci dalei occidentalis 

. 149 

Orthetrum caledonicum 149 

Pant ala flavescens . 149 

Papilio demoleus sthenelus 83 

P. fuscus canopus . 83 

Petalura Hesperia . 79, 143 

Precis orithya albicincta .. 83 

P. villida calybe . 84 

Procordulia affinis . 147 

P. jacksoniensis . 138 

Projapyx 76 

Symphylunnus . 76 

Synthemis cyanitincta . 145 

S. leachii . 145 

S. macrostigma occidentalis 147 

spiniger 145 

Terias liecabe sulphurata 83 
Xanthagrion erythroneurum 

. 140 

Zizeeria alsulus . 83 

ARACHNIDS 

Aganippe raphiduca . 44 

PLANTS 

Acacia acuminata . 161 

A. cyanophylla . 35 

A. cyclopis .. • 13, 185 

A. heteroclita . 35 

A. huegelii . 35 

A. pulchella . 35, 47, 50 

A. rostellifera . 185 

Acanthocarpus preissii . 33 

A cian thus exsertus . 128 

Adenanthos sericea 35, 50 

Agonis linear ifolimn . 54 

Amanita loricata . 38 

A. preissii . 38 

Arnmophila arenaria . 9 

Angianthus cunninghamii ... 16 

Anthericum divaricatum 10 
Anthocercis littorea ... - •• 33 

Arctotheca nivea 16 

Astroloma pallidum 36 

Atriplex isatidea . 10 

Banksia attenuata . 32, 33, 34 

B. grandis . 34, 46 

B. Hid folia . 3'4 

B. 7 nenziesii . 32, 34 

B. prionotes . 34, 38 

Bossiaea eriocarpa . 36 

Burchardia . ^7 

Cakile maritima 13 

Caladenia flava . 37 

C . glossodiphylla . 127 

C. latifolia . 37 

C . menziesii . 37 

C. patersoni . 37 

C. pectinata . 37 
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Callitris preissii . 32 

Caloccphalus brownii 16, 185 

Calythrix angulata . 36 

Calythrix fraseri . 36, 47 

Carpobrotus aequilaterus 

. 11, 185 

C. edulis . 11 

Casuarina fraseriana 32, 34, 45 

C. humilis . 34 

Conospermum tripUnervium 35 
Conostephium pendulum ... 3’6 

Corybas dilatata . 128 

Cryptandra arbutiflora . 47 

Daviesia . 36, 47 

D. pectinate . 107 

Diuris longifolia . 37 

Dodonaea hackettiana 32 

Drosera erythrorrhiza 109, 111 

D. gigantea . Ill 

D. menziesii . Ill 

D. pallida . Ill 

D. rostulata . 109, 111 

D. squamosa . 109 

D. stolonifera 111 

D. whittakeri . 11 

D. zonaria . 109, 111 

Dryandra floribunda . 35, 50 

Ehrhurta calycina 35, 38, 46, 

47, 49 

Ernex australis . 39 

Eragrostis curvula . 38 

Eremophilu glabra ... 33, 46, 47 
Eucalyptus citriodora . 38 

E. erythrocorys . 49 

E. foecunda, var. loxophleba 

.. 161 

E. gomphocephala . 32, 44 

E. longicornis . 161 

E. marginata .32, 44 

E. oleosa . 161 

E. redunca , var. elata 161 

E. sahnonophloia . 161 

E. salubris . 161 

E. torquata . 49 

Frankenia pauciflora 185 

Freezia .. 49 

Gahnia . 54 

Gladiolus caryopliyllaceus 38 

Glossodia brunonis . 37 

Grevillea thelernanniana 32 

G. vestita . 35 

Hakeu prostrata 35 

T. trifurcata . 35 

Hardenbergia coniptoniana 

. ; . 36, 41 

Helichrysum cordatuni ... 36, 46 

Hibbertia hypericoides . 36 

Homeria breyniana . 38 

Hovea trisperma . 36, 47 

Hypocalymma robustum ... 36 

Ixia . 39 

Jacksonia furcellata . 36 

J. sternbergiana . 35 


Kennedy a prostrata . 36 

Kunzea ericifolia . 36 

Lepidosperm a gladiatum 

. 10, 185 

Leptoceras fimbriata . 37 

Leucopogon propinquus . 36 

L. racemulosum . 47 

L. richei . 33 

Lupinus varius . 39 

Lyperanthus nigricans . 37 

Macrozamia reidlei . 34 

Marram grass . 9 

Melaleuca huegellii . 33 

Microtis unifolia . 37 

Mushroom . 38 

Mycena . 38 

Myoporum insulare . 15, 33 

Nttraria schoberi . 185 

Nuytsia floribunda . 107 

Oenothera drummondii . 15 

Olearia axillaris . 15, 33, 185 

Oxylobium capitatum .36, 47 

Pelargonium drummondii ... 13 

Pennisetum orient ale . 38 

Persoonia . 47 

Pimelea rosea . 37, 47 

P. spectabilis . 47 

Polyporus eucalyptorum ... 38 

Prasophyllum elatum . 37 

Psalliota campestris . 38 

Pterostylis . 37 

P. pyramidalis . 128 

P. rogei-si . 128 

P. vittata . 128 

Rhagodia baccata . 185 

Rhizobia . 107 

Rhynchclytrum repens . 38 

Rumex acetosella . 39 

Romulea rosea, . 38 

Salsola kali . 10 

Sand dune plants . 1 

Scaevola crassifolia . 15, 185 

n. nitida . 33 

Schizophyllum commune 38 

Scirpus nodosus . 6 

Senecio lautus . 16 

Sonchus megalocarpus . 18 

Spinifex hirsutus . 7 

S. longifolia . 7 

SpoTotrichUm destructor ... 38 

Stimngia . 47 

Templetonia return . 32 

Tetragonia . 185 

Tetragonia zeyheri . 11 

Thelymitra . 37 

T. carnea . 127 

Threlkeldia diffusa . 185 

Trametes cinnabarina . 38 

Trichinium alopecuroideum 46 
Veld grass ... 35, 38, 46, 47, 49 

Watsonia . 39 

Xanthorrhoea preissii . 34 
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